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Report to the 77" Legislature on Advanced Servicesin Rural and
High Cost Areas

EXECUTIVE SUMMARY

It is the policy of this date to ensure that customersin al regions of this Sate,
including low-income customers and customers in rurd and high cost aress,
have access to tedecommunications and information services, including
interexchange sarvices, cable services, wirdess services, and advanced
telecommunications and information services, that are reasonably comparable to
those services provided in urban areas and that are available at prices that are
reasonably comparable to prices charged for smilar services in urban aress.
Not later than November 1, 1999, the commisson shdl begin a review and
evdudion of the avalability and the pricing of tdecommunications and
information services, including interexchange services, cable sarvices, wirdess
services, and advanced telecommunications and information services, in rurd
and high cost areas, as wdll as the convergence of telecommunications services.
The commisson shdl file a report with the legidature not later than January 1,
2001. The report must include the commission's recommendations on the
issues reviewed and evaluated.

The Internet has changed our lives in ways only a few could have imagined. Reedy
access to unprecedented amounts of information has transformed the way that busnesses
operate, people are educated, and the world communicates. In sum, the Internet has made
more information, of higher quality, avalable faster to more people than ever before.

High-gpeed access to the Internet is increasingly seen as criticd to Texas economic
development, especidly in rurd Texas. While some rurd areas may be well connected, most
ill lack access to the same tedlecommunications infrastructure or technologies enjoyed by those
living in urban aress

This Report to the 77" Legislature on the Availability of Advanced Services in
Rural and High Cost Areas provides an in-depth discussion of why advanced services are
important to the stat€' s economic development. This executive summary will discuss the mgor
issues associated with advanced services deployment, as wel as policy recommendations the
Legidature may wish to consider.

' Public Utility Regulatory Act, TEX. UTIL. CODE ANN. § 51.001(g) (Vernon 1998 and Supp. 2000)
(PURA). Added by Act of May 30, 1999, 76" Leg. R. S., S.B. 560, Ch. 1212, 1999 Tex. Sess. Law 4210.
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Role and Development of Advanced and | nfor mation Services

The mgority of smdl rurd communities face the twin chalenges of dtracting busnesses
and semming the outflow of ther resdents to urban areas. Advanced telecommunications
services may play an important role in addressng these challenges.

Today, e-commerce, telemedicine, and telecommuting are dready improving the quality
of life for rurd Texans. Over the lagt five years, the date's Teecommunications Infrastructure
Fund (T1F) has had amgor impact in providing access to essentiad community services, such as
hedth care, education, and library resources in rurd Texas. The TIF's recent Community
Network Implementation Grant program, for example, awarded 36 grants to help severa smdl
Texas communities, such as Commerce and La Grange, work collaboratively to obtain access
to telecommunications resources. These communities and others across Texas and the rest of
the naion have been especidly pro-active in investing in broadband infrastructure and
provisoning advanced sarvices to ther citizens. This civic activiam has been a powerful tool to
help connect smdl towns.

Tomorrow's chdlenge is how to best use advanced services to further the dtate's
economic development, particularly in rurd aress.  Already, those involved with economic
development believe that access to advanced telecommunications services is a necessary
component for economic development and for participating in the emerging Internet economy.

Advanced Services Deployment and Community Per ceptions

This Report utilizes the results from two sate surveys to paint a comprehensive picture
of computer and Internet usage in Texas.

The firg survey, conducted by the Telecommunications and Information Policy Inditute
(TIPY), a the University of Texas, examines the demographic and behaviora aspects of Internet
use.

The TIPI report illustrates that computer and Internet usage among Texans exceeds
nationa levels and that usage does not differ Sgnificantly between rurd and non-rurd Texas
resdents. The TIPI results are dso congstent with national studies showing that older people,
poorer people, and certain portions of minority groups generdly have lower computer and
Internet usage levels.

Further, the TIPI study shows that some rurd residents report that they do not have
easy Internet access. It dso shows that rurd Internet users are adopting broadband
technologies at a dower rate than urban users, athough interest in high speed Internet accessis
ashighin rurd asin urban aress.
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The second survey, developed by the Texas Rurad Development Council (TRDC) and
the Texas Economic Development Council (TEDC), collects views from community kaders
regarding the importance of advanced services to rura economic development. The
TRDC/TEDC sudy reveds that rurd communities have a strong desire for high-speed Internet
access and view high qudity tdecommunications infrastructure as essentid to economic
development.

Advanced Services Technologies Overview

While traditiond did-up modem access remains for most Texans the principa means of
accessing the Internet, new high-gpeed technology dternatives are rapidly becoming available.
Preeminent among these new technologies are digita subscriber line, cable modems, wireless
technologies, and satdllite access.

Thee technologies will dl play a role in advanced services deployment.
Tdecommunications and cable infrastructure can be upgraded to provide high bandwidth, but
may not be suitable for dl parts of the state because low population dengity and longer distances
increase deployment costs. In some rurd areas, a fixed wireless network or satellites may cost
subgtantidly lessthan wirdine or cable offerings.

Status of Advanced Services Deployment in Texas

There are many encouraging dgns that competition and technology are driving
broadband deployment, particularly in urban parts of the State. Telecommunications carriers,
cable companies, wirdess providers, and satellite companies are adl making large investments
across the date to provide access to advanced telecommunications capabilities. At the same
time, the date is a an early stage of technology adoption, with current penetretion levels for
advanced services remaining relaively low.

Severa emerging issues indicate that some regions of the state and certain customers
may be not be receiving “reasonably comparable’ access to advanced telecommunications
services.

“Middle mile’ infrastructure, which provides high-speed data transport from a telephone
company centra office to the Internet backbone, is generdly available, but he lack of
trangport infrastructure and the cost of connecting to the Internet backbone may contribute
to some rurd areas not having access to advanced telecommunications infrastructure.

Deployment of “last mile’ broadband infrasturcture, which provide connections from a
centra officeto ahome or business, is till a ardatively early stage. Deployment appears to
be occurring a afaster pace in urban areas than in rurd communities.
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| ssues and Prospects for Broadband Deployment

Competition is rapidly driving carriers to deploy advanced telecommunications services.
Deployment of these services appears to be following a standard technology adoption curve.
Despite the aggressive effort by carriers to roll out advanced services, most competitive and
innovative services are available only in densely populated aress. Rurd areas face chalengesin
ganing access to advanced tedecommunications services, given the disparities between rurd and
urban areas in demographic characteristics such asincome, population, and density.

Potential Policy Solutions

Both Congress and the Legidature have established policy objectives recognizing the
importance of “reasonably comparable’ access to advanced telecommuni cations services.

Some juridictions have begun to edablish a date certan for achieving universa
broadband access. Similarly, Texas could mnsder establishing a god that dl Texans have
access to affordable advanced services within a reasonable time. The goa could specify that
service should be reliable, easy to use, robust, and scaegble to growing needs and uses. Any
god must remain flexible enough to adapt to technological advances.

If the Legidature believes that certain communities and individuds are being left behind
in achieving the sate’s goa for advanced services deployment, then the state could adopt public
policies to address these issues.

Any program for promoting advanced services deployment should meet severd public
policy objectives. Programs should be technology neutra, avoid excessve regulation,
encourage locd solutions, and avoid “one sSze fits dl” solutions. Developing a “tool kit”
gpproach that alows communities to sdect the program that best fits their need may be the most
effective policy solution.

A “toal kit” could include specific programs that have worked well in other states, such
as demand aggregation or anchor tenancy. Demand aggregation and anchor tenancy are
programs that use a community’s existing demand for telecommunications services to develop
market-based solutions.  Similarly, community Internet access and training has successfully
addressed the technology training needs of “at risk” populations in other Sates.

The date could adso leverage current programs and tdecommunications investments,
such as the Tdecommunications Infrastructure Fund, existing economic development programs,
the TEX-AN 2000 network, and the sta€'s highway rights of way. The legidature may dso
want to use government resources to provide a“backstop” to market- based solutions.

Report to the 77" Legislature on Advanced Servicesin
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Rural and High Cost Areas

“These advanced broadband networks are the most important networks of our time. They have
the power to make or break communities.”
—William Kennard, FCC Chairmar’

INTRODUCTION

The Internet has reshaped the need for, and the use of, the tdecommunications
infragtructure in ways that seemed impossible only a few years ago. Data services have
transformed the way that businesses operate, people are educated, and the world
communicates. Currently, most residential users access the Internet through low peed, dial-up
andog modems over exigting telephone lines.

As Internet usage becomes more widespread and as new uses and agpplications emerge,
the demand for higher speed Internet access is exploding. With broadband Internet access,
Texans can create and access new Internet content, such as music, quickly exchange deta,
communicate through video links, and create interactive multimedia learning environments.
High-speed Internet access will adso become criticd to Texas continued economic
development and qudity of life

New high-speed Internet access technologies are being deployed by numerous
providers, including telecommunications, cable, wirdess, and sadlite companies across the
country. These new high-speed Internet access technologies will require highly capitd intensve
investments through upgrades to exigting infrastructure or new infrastructure deployment.

Whether these new technologies are available to al consumers has become an issue of
intense public debate, particularly in light of both Congress' and the Legidature' s directive that
dl dtizens have “reasonably comparable’ access to telecommunications and information
services.

In its recently issued report on broadband deployment, the Federd Communications
Commission (FCC) found tat advanced telecommunications cagpability is being deployed in a
reasonable and timely fashion overal. The FCC aso expressed concern that five groups could
be in danger of not having reasonable and timely access to advanced services deployment.
Those populations are rurd consumers; inner city consumers; |ow-income consumers, minority
consumers, and tribal areas®

2 Digital Exclusion (NPR’s Morning Edition radio broadcast, Apr. 6, 2000).

10
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This Report reviews the availability and pricing of telecommunications and information
sarvices and examines whether Texas consumers have reasonably comparable advanced
telecommunications and information services. This Report dso provides information on the
advanced service technologies avaladle to Texans today, technologies of the future, and the
convergence of telecommunications services. Ladtly, this Report offers policy recommendations
to address potentiad deployment gaps.

Definitions

Advanced services are services that dlow users to send and receive large amounts of
information. For purposes of this Report, the FCC's definition of “advanced
tdecommunications capability” will be used®  The FCC describes *“advanced
telecommunications capability” as “high-speed, switched, broadband telecommunications that
enables users to originate and receive high-quality voice, data, graphics, and video usng any
technology.” In addition, for the purposes of this Report, a “rurd ared’ is defined as any
county with fewer than 100,000 persons.® Appendix A of this Report lists al Texas counties,
associated populations, and classfications as either rurd or urban.

¥ FCC Issues Report on the Availability of High-Speed and Advanced Telecommunications

Services (visited Oct. 23, 2000) <http://www.fcc.gov/Bureaus/Common_Carrier/News Releases/2000/
nrcc0040.html>.

* The definition further clarifies that advanced servicesinfrastructure must be capable of delivering
a speed of 200 kilobits per second (Kbps) in both directions. The FCC defines “high-speed” as those
services with over 200 Kbps in at least one direction. FEDERAL COMMUNICATIONS COMMISSION, CC
DOCKET NO. 98-146, DEPLOYMENT OF ADVANCED TELECOMMUNICATIONS CAPABILITY: SECOND
REPORT at 1 10-11 (Aug. 2000) (Second Advanced Services Report). Additionally, the term “broadband” is
often used when referring to advanced telecommunications capability or advanced services.

5 d.

® However, it should be noted that the term rural could be interpreted many ways. The Texas
Department of Economic Development definesa“rural community” as*“communities located in counties, not
included within any Metropolitan Statistical Area (MSA) boundary, as defined by the United States Office
of Management and Budget, and those communities within an MSA with a population of 20,000 or fewer,
not adjacent to the primary MSA city.” TEXASDEPARTMENT OF ECONOMIC DEVELOPMENT, STRATEGIC
PLAN FOR THE FISCAL YEARS 2001-2005 at 21 (Jul. 13, 2000); the Nationa Telecommunications and
Information Administration (NTIA) and the Rural Utilities Service (RUS) adopted the U.S. Census Bureau’s
definition that “rural means towns of fewer than 2,500 inhabitants as well as areas outside of towns,
including farmland, ranchland, ad wilderness.” Advanced Telecommunications in Rural America: The
Challenge of Bringing Broadband Service to All Americansat 4 (Apr. 2000). Additionally, theterm “rural”
is defined in multiple provisions of Texas statute and code.

11
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CHAPTER 1: ROLE OF ADVANCED SERVICESAND INFORMATION
SERVICES

“Like dl the previous episodes of technica advance, the revolution in information technology
dready has improved living conditions in numerous ways and it will likely bring future benefits to
rurd communities that we now can only scarcdy imagine.”

--Alan Greenspan, Federal Reserve Chairman’

Rurd and urban Texans dike can benefit from high-speed data connections and
goplications. However, many smdl rura communities face numerous challenges: attracting new
business and semming a population outflow aswell as providing citizens with access to essentid
community services® It is generally agreed that advanced telecommunications services will play
an important role in addressng these chdlenges. Over the lagt five years, the dat€'s
Teecommunications Infrastructure Fund (TIF) has had a mgor impact in providing access to
essentid community services, such as hedth care, education, and library resources in rurd
Texas. This chapter describes the impact of the dtat€'s tdlecommunications investment on
education and telemedicine and identifies continued barriers to deployment. The chapter dso
examines how telecommunications infrastructure deployment can contribute to other gods, such
as promoting economic development and dlowing rurd aress to participate in the coming e
commerce revolution. Ladlly, this chapter will present severd Texas and naiond success
gtories where rurd communities have developed “community networks’ to bring the benefits of
advanced services to their residents and businesses.

Advanced Services Goals and Benefits

ECONOMIC DEVELOPMENT

Economic development managers are “nearly unanimous in their belief that advanced
telecommunications services are important to a company’s ability to compete.” “ The traditiondl
way that dtate and locd governments have recruited new businesses is through various

" Net Will Lift Rural Life Says Greenspan (visited Apr. 28, 2000) <http://www.nytimes.com>.

8 Brian Staihr, The Broadband Quandary for Rural America, CENTER FOR THE STUDY OF RURAL
AMERICA, FEDERAL RESERVE BANK OF KANSASCITY at 1 (Aug. 2000).

® EDWIN B. PARKER AND HEATHER E. HUDSON, B_LECTRONIC BYWAYS STATE POLICIES FOR
RURAL DEVELOPMENT THROUGH TELECOMMUNICATIONS at 86 (2d ed. 1995).

12
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incentives. reduced income tax, wage subsdies reduced rent of buildings, and smilar
inducements.”*® Today, these “old world” incentives must adapt to the “ new world.”

A common dement of mogt successful economic development efforts is “strong loca
leadership committed to mobilizing the community’s resources and obtaining the facilities it
needs.”*™* A critical community resource in today’s economy is access to advanced services.
While access to advanced services is not the only economic development chalenge facing rurd
aress, it is one that offers measurable results and can readily distinguish one community from the
next. Unfortunady, “like the interstate highways that bypassed many rurd Texas towns, the
network of high-speed lines into which 1SPs connect run only to the mgjor cities.”*?

“Education and worker training will be essentia in heping rurd communities grow high
performance, knowledge-based companies.”*® However, “telecommunications technology has
the potential to overcome many rurd economic disadvantages, but current market trends
suggest many rurd places may not have access to this technology in the future.”**

Rurd Texas, like the rest of rurd America, has “many competitive advantages on which
to build."*®> Whether agriculture, tourism, oil and gas exploration, or manufacturing, rural Texas
has much to offer. Additionally, advanced services will not only offer more to rura consumers,
but will open up worldwide markets to those rurd businesses and communities with the proper
telecommunications infrastructure. Economic developers must remain mindful that “rurd
infrastructure contributes to rural economic growth, but by itsalf cannot guarantee growth.”*

The remainder of this chapter, and the recommendations found in Chapter 6 of this
Report, move beyond the concept of merdly putting basic advanced services infrastructurein
place. Ingtead, it begins to bridge the gap from advanced services that improve the qudity of
life in rurd Texas (e.g. telemedicine and education) to the use of advanced services to
encourage and stimulate economic devel opment.

4. a 87.
M d. at 88.

12 See Texas Comptroller of Public Accounts, Fiscal Notes (Jan. 2000) <http://www.cpa.state. tx.us/
comptrol/fnotes/fn000L/fn.html>.

B3 Mark Drabenstott, New Directions for U.S. Rural Policy, CENTER FOR THE STUDY OF RURAL
AMERICA, FEDERAL RESERVE BANK OF KANSAS CITY at 2 (Jun. 2000) (New Directions for U.S. Rural
Policy).

14 |d

> New Directions for U.S. Rural Policy at 3.

% d.

13
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E-COMMERCE

E-commerce is the sde of goods and services over the Internet.’’” Together, the
Internet and e-commerce have transformed business-to-business and business-to-customer
communications. Improved communications equates to improved productivity, higher profits,
and larger markets. Many, including Federd Reserve Chairman Alan Greenspan, have stated
that productivity gains from the Internet are reshaping the globa economy. Greengpan said
there was direct evidence that the surge in production of and demand for information
technologies -- most notably computers, networking and communications hardware and
software -- has created an unprecedented economic expanson. FCC Commissioner Gloria
Trigtiani reported that “between 1995 and 1998, information technology companies, while
accounting for only about 8 percent of the U.S. Gross Domestic Product, contributed on
average 35 percent of the nation’s real economic growth.”*

E-commerce generated more than $300 hillion in revenue in 1998.*° “Some sources
esimate that by 2003 e-commerce will account for over $3.2 trillion dollars of U.S. economic
activity annually, or the equivalent of 29 percent of al domestic sales and purchases”® On
August 31, 2000, the U.S. Census Bureau of the Department of Commerce announced that the
edimate of U.S. retal e-commerce sdes for second quarter 2000 was $5.518 hillion, an
increase of 5.3 percent from first quarter 2000 E-commerce sdes in the second quarter
accounted for 0.68 percent of total sales.?

E-commerce may be especialy important for rural communities because it makes areas
of Texas more attractive to businesses and resdents. For the first time, proximity to customers
is less ggnificant.  Yet proximity to fast Internet connections remains important, as new high-

" Retail E-Commerce Sales in Second Quarter 2000 Increased 5.3 Percent From First Quarter
2000, Census Bureau Reports (last modified Aug. 31, 2000) <http://www.census.gov/mrts/www/current.
html >.

8 FCC Commissioner Glori Tristiani, Address at the New Mexico Communications Network
Symposium (Nov. 10, 1999).

9 FEDERAL COMMUNICATIONS COMMISSION, BROADBAND TODAY at 16 (Oct. 1999).

% Brian Staihr, Rural America’s Stake in the Digital Economy, CENTER FOR THE STUDY OF
RURAL AMERICA, FEDERAL RESERVE BANK OF KANSAS CITY at 2 (May 2000) (Rural America's Stake in
the Digital Economy).

2 This estimate was not adjusted for seasonal, holiday, and trading-day differences.

% Retail E-Commerce Sales in Second Quarter 2000 Increased 5.3 Percent From First Quarter

2000, Census Bureau Reports (last modified Aug. 31, 2000) <http://www.census.gov/mrts/www/current.
html >.

14



Report to the 77" Legislature on Advanced Servicesin Rural and High Cost Areas

tech dartups, as wdl as older, more established firms, are becoming increasingly dependent
upon high-speed Internet connections. Plant Sites and other location decisions are increasingly
being driven by the presence of a qudity tdecommunications infrastructure.  High-speed
Internet connections are aso becoming more important to professionals and affluent retirees®
Further, “e-commerce in agriculture is expected to flourish; estimates place the vaue of e
commerce for agriculture in the range of $70 hillion by 2003, with greater growth in the yearsto
follow.”®* In sum, e-commerce has become an essentid part of economic development.
Therefore, advanced services that, thus far, have primarily been utilized to improve the quaity of
life of rurd Texans may now become a valued tool in the economic development and
commercid success of rurd businesses and communities.

TELEMEDICINE

One of the firgt uses of high-gpeed data connections in rural Texas was telemedicine.
“Telemedicine enables patients and providers to interact with hedlth care professionals located
miles apart. It increases patients access to specidists through video-imaging and red-time
collaboration usng computer and telecommunications technology. Teemedicine dso brings
continuing medical education and training to isolated providers.”® As aresult, patients are saved
the inconvenience, expense, and burden of traveling to separate medical facilities.

Telemedicine requires extensve bandwidth because it is critica that images are shap
and cdear. In time, the American Telemedicine Association believes tha the Internet will
provide the required bandwidth; however, medicd facilities now typicaly use dedicated high-
speed connections, such as F1's® These high-speed fadilities link ane medica fadility to
another and cannot be used for anything other than communi cations between the two Stes.

The Texas Department of Crimind Justice (TDCJ) utilizes telemedicine to trest inmates.
The Universty of Texas Medica Branch on Gaveston Idand and Texas Tech Hedth Science
Center in Lubbock are responsible for providing hedlth care for gpproximately 130,000 TDCJ
inmates. Before telemedicine, some inmates traveled as far as 850 miles for a specidty clinic
appointment, with the average travel distance estimated between 200 and 300 miles one way to

% Chris O'Malley, The Digital Divide: Small Towns that Lack High-Speed Internet Access Find it
Harder to Attract New Jobs TIME (Mar. 22, 1999).

# Rural America’s Sakein the Digital Economy at 3.

% Senate Health Committee: Report to the 77" Legislature at 5.42 (Oct. 4, 2000).
% American Telemedicine Association, Telemedicine: A Brief Overview Developed for the
Congressional Telehealth Briefing (visited Jun. 23, 1999) <http://www.atmeda.org/news.newres.htne. A T-
lisadigital transmission link with a capability of 1.544 Mbps that runs over two pairs of copper wires that
areidentical to those found in residential homes.

15
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reech the Galveston dinics. Today, telemedicine is successfully being utilized in the TDCJ
managed care program to trest inmates in a cost- effective manner.?’

Stll, bariers reman to full deployment of tdemedicine to rurd aess. The
telecommunications infrastructure necessary for broadband access in many rurd areas remains
financidly unattractive, because “rurd areas may not have the number of potentia customers
that would be needed to support such a venture”®  Additiondly, the cost for telemedicine
providers is prohibitive in many ingances. While a Tdecommunications Infrastructure Fund
(TIF) grant may cover first year implementation costs, “beyond the firgt year, the provider must
absorb the costs, which are often not recouped in the patient visit charges”* Additionally, for-
profit medicd providers are indigible for TIF funding and may not access library or school
infrastructure provided by TIF funding that is now available in many rura communities™®

However, the TIF has avarded:™

more than $21 million to enhance current or establish new hedlthcare services through the
purchase of telecommunications equipment;

more than $20 million to establish loca area networks connected to the Internet and to
purchase telemedicine equipment to provide clinica servicesfor direct patient care;

more than $9 million to enhance patient care by improving distance learning fecilities, and
more than $3 million to enhance loca hedth departments’ ability to enhance and/or provide
public access to medica information and services.

Many of these projects have a direct impact on the availability and qudity of hedth care
avallableto rurd Texans.

" Senate Health Committee: Report to the 77" Legislature at 5.47-5.48.

% Senate Health Committee: Report to the 77" Legislature at 5.44 (citing CENTER FOR RURAL
HEALTH INITIATIVE'S REPORT ON RURAL TELEMEDICINE ISSUES FOR THE HOUSE SELECT COMMITTEE
ON RURAL DEVELOPMENT (Jun. 13, 2000)).

*1d.

*1d. at 5.45.

3 E.mail fromWhitney Sklar on behalf of Sam Tessen, Executive Director, Telecommunications
Infrastructure Fund Board (Nov. 27, 2000) (Sklar e-mail).

16
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TELECOMMUTING AND DISTANCE LEARNING

Colleges and universties were among the firg indtitutions to link together through the
Internet in order to “telecommute.” Secondary educators are aso beginning to link to each
other. Telecommuting provides students with more diverse course offerings and specidized
classes. Many primary and secondary schools currently use high-speed connections to provide
distance learning, which alows students to attend classes in a location digtant from where the
courseis being presented.

Importantly, the TIF has funded telecommunications infrastructure, Internet connectivity,
and computer equipment for 99% of Texas public school digtricts, representing 55% of
campuses and 50% of the state's 3.9 million public school students.® Additionaly, the TIF has
funded grants to 566 of 574 rurd public school digtricts and to 335 rurd public libraries™®
These programs, as well as others® are preparing and enhancing the ability of rurad Texans to
participate in the Internet Age.

Community Success Stories

Communities Uniting for a Common Goal

Some communities have been especidly pro-active in investing in broadband
infrastructure and provisioning advanced sarvices to ther citizens. Thiscivic activism hasbeen a
powerful tool to help connect smdl towns. Examples of such endeavors are Commerce,
LaGrange, Hamilton, and Dell City, Texas, La Grange, Georgia, and Blacksburg, Virginia

¥ Office of the State Auditor of Texas, AN AUDIT REPORT ON THE TELECOMMUNICATIONS
INFRASTRUCTURE FUND BOARD (Feb. 2000) at 15.

B Klar email.

¥ See Appendix N of this Report.
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COMMERCE AND LAGRANGE, TEXAS®

The TIF's recent Community Network Implementation Grant program awarded 36
grants to help severa amdl Texas communities, such as Commerce and La Grange, work
collaboratively to obtain access to telecommunications resources.

On October 18, 2000, Commerce received a $500,000 grant from the TIF to establish
a community network. The Commerce Community Network is a partnership of the City of
Commerce, Commerce Economic Development Corporation, Commerce |1SD, Texas A&M —
Commerce, Commerce Public Library, the Chamber of Commerce, and Koyote
Communicetions. Texas A&M — Commerce Presdent Dr. Keith McFarland noted “the new
technology can be used to revitdize our rurd community . . . open opportunities to
underemployed rurd residents and creste partnerships to help our sudents” The community
network will use digita subscriber lines (xDSL) provided by Koyote Communications via a
fadlities-based interconnection agreement with Sprint. The gods of the community network are
to maximize options for broadband user access, establish the infrastructure for the Northeast
Texas Technology Academy; and establish a state mode for using advanced technologies to
enhance economic development for rural communities.

Smilaly, LaGrange Independent School Didrict, on behdf of the LaGrange
Community Computer Network (LGCCN), received a community networking implementation
grant from TIF to provide loca as wel as worldwide access to education, information, and
communication resources. The LGCCN includes among its partners the Colorado Valey
Telephone Cooperative, Verizon, and various loca governmenta agencies.

HAMILTON , TEXAS™®

In Hamilton, connecting to the Internet has been primarily the result of private initiatives.
Hamilton, located approximately 70 miles west of Waco, boasts that more than 60 percent of
its households are connected to the Internet. Furthermore, its residents “ stay connected about
59 minutes a day compared to the national average of 20 minutes.”*’

% Commerce Community Network Receives $500,000 State Telecommunications Grant: Model
Program to Increase Rural Access to Digital Economy, COMMERCE JOURNAL (Oct. 18, 2000); se also
information provided by the Texas Telephone Association (TTA) regarding the LaGrange Community
Computer Network.

% Carol Flake Chapman, Tech of the Town, TEXASMONTHLY Biz (Mar. 2000) at 30.

% Mark England, Man Leads Small Central Texas Town to Forefront of Technology (Mar. 2, 2000)
<http://lwww.accesswaco.com/auto/feed/news/local /2000/03/04/952213611.17471.8522.0900.html >,
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Internet access has dlowed the Hamilton Generd Hospitd, which cannot afford a
radiologist, to have CAT scans read by consultants in Nashville, Tennessee.  Additiondly,
others have been able to pursue business opportunities or recreationd interests while enjoying
the bendfits of life in a smal town.® Further, a recent study conducted for the Hamilton
Economic Development Corporation showed that one of the bendfits of living in Hamilton is thet
it is“wired.”*

DELL CITY, TX®

The Ddl City project originated in a remote and sparsdly populated schoal digtrict in
West Texas, about 90 miles east of El Paso. Facing consolidation, the former superintendent of
the Dell City School Didrict, Kay Carr, forged relationships with area schools, colleges, and
businesses in order to bring a telecommunications network to the area** The Dell City Initiative
secured a number of grants, which paved the way for a series of technology innovations. With
the help of the loca telephone cooperative, cable was ingtaled between the Dell City schools,
Fabens Independent School Didtrict, Region 19 Educationa Service Center, and the Universty
of Texas a El Paso (UTEP), enabling them to exchange curriculum and resources via the
network. Currently, the system is used for staff development and teleconferencing.

LA GRANGE, GEORGIA*

La Grange, Georgia, is a smdl rurd community, approximately 4 minutes outsde of
Atlanta. The city of La Grange negotiated a ded with Worldgate Communications Inc.
(Worldgate), which specidizes in interactive tdevison, to provide al 27,000 residents free
Internet access. La Grange announced plans to capitalize on fiber-optic cable the city lad a
decade ago by wiring every household, school, government office, and retail sore. This makes
La Grange the largest fully wired city in the country. By combining the old fiber-optic cable with
coaxia cable from Charter Communications (Charter), the city’s network provides Internet
access at broadband speeds.

Households and businesses receive free ingalation, cable modems, and free Internet
access for a least the first year. Homes without computers receive a set-top Internet access

% 1d.

®1d.

“ The Dell City Initiative (last modified Dec. 21, 1999) <http://www.sedl.org/rural/seeds/texas/
dell.html>.

1 Kay Car is now amember of the Telecommunications I nfrastructure Fund (TIF) Board. Her term
expires August 31, 2003.

“2 Georgia City of 27,000 to be totally wired (last modified Apr. 10, 2000) <http://www.
chippewafall snews.com/bym/tech/news/apr00/wired11041000.asp>.
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device for their tdlevisons. In addition, the city sends technicians into homes to train people
unfamiliar with the Internet.

Under normal circumstances, Worldgate would receive $3 out of the $4 to $15 monthly
subscription fee thet cable operators charge their WorldGate users. In LaGrange, WorldGate is
discounting its rate to the cable operator, receiving less than $1 per month per home from
Charter. WorldGate says that its service combines proprietary technology with the cable
televison plaform to use ether the existing advanced andog or digita cable converter dong
with a remote control or wireless keyboard to bring the Internet to cable subscribers. With
advanced anadog converters, the service operates at more than twice the speed of a standard 56
Kbps telephone modem. With digital converters, the service operates at peeds up to 3.8
Mbps, or more than 3.5 times faster than atypica cable modem.

Jeff Lukken, the city’s mayor, says one motivation for the “La Grange Internet TV
Initiative’ was mantaining the city’s role as regiond center for severd Fortune 500 companies.
Lukken also said the network should attract and keep big employers, let teachers communicate
more easly with parents, enable more students to use he Internet a home, and help loca
retailers compete on the Internet.

BLACKSBURG, VIRGINIA®

The Blacksburg Electronic Village (BEV) is an outreech effort of Virginia Tech
Universty, in partnership with the town of Blacksburg. Based entirely on the Internet, the BEV
hopes to fogter the virtud community that has been created to complement and enhance the
physicad community. Blacksburg is dso investigating the factors that make community networks
sdf-supporting and responsive to user needs, and is providing assstance to other communities
that are trying to develop viable community networks.

Locd resdents in Blacksburg are actively engaged in a wide variety of network
activities, such as contributing to the BEV Web ste, usng emall to keep in touch with friends
and family, discussng loca issues onling, and publishing information about themsdlves, ther
work, and their persona interests. The project includes citizens, government, and businesses.
The BEV is committed to community-wide, comprehensive and inexpensive Internet access for
al members of the community. Through strong cooperative efforts with the public schools and
the public library, dl school children have free direct access to the Internet, including persona
electronic mail accounts. Citizens may choose severd connection methods, including did-up
access through severa locd 1SPs; integrated services digitd network (ISDN); Ethernet
provided by the BEV, Bdl Atlantic, and other 1SPs, or access through public Internet
workstations at libraries and schools.

* Blacksburg Electronic Village: About the BEV (visited Nov. 9, 2000) < http://www.bev.net/
proj ect/brochures/about.html#2>.
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The BEV has broken new ground in many aress of networking and technology use.
The BEV is one of the oldest Internet-based community networks in the country and has the
highest per capita use of the Internet in the world, with more than 87% of Blacksburg residents
online as of late 1999. Even more notable is that Blacksburg is the firgt town in the world to
adopt an dl-Internet modd for a community-wide network and the firs community in the United
States to offer resdential Ethernet service as an amenity in apartments and town homes.

In Montgomery County, every classroom in every school has direct, high-speed Internet
access. Asaresult, Blacksburg has the highest per capita availability of ISPsin the world, with
more than a dozen loca and nationa providers offering modem and dedicated access, including
cable modem, 1SDN, and digital subscriber line (xDSL) services. Blacksburg has the highest
business use of the Internet of any community in the world, with more than 75% of Blacksburg
businesses using the Internet for commerce and advertisng; more than 475 busnesses have
ligingson the BEV.

Clearly, the Internet can contribute to the improvement of any community regardless of

sze or location. Rurd Texas opportunities for economic development and improved qudity of
life may liein Sgnificant part within the Internet and access to advanced services.
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CHAPTER 2: COMMUNITY PERCEPTIONSON INTERNET TECHNOLOGIES

“ He desires not merdly larger quantities of the things he has been accustomed to consume, but
better qualities of those things, he desires a greater choice of things, and things that will satisfy new
wants growing up in him.”

--Alfred Marshdl, On Wants and Thar Satisfaction

This chapter andyzes two surveys regarding Internet use and accessin Texas. Thefirgt
survey is a scientific study that examines demographic and behaviord aspects of Internet use,
with correspondents randomly selected from the genera population of Texas. The survey was
headed by Dr. Sharon Strover from the Telecommunications and Information Policy Inditute
(TIP), a the Univergity of Texas. This sudy is titled “Aspects of Internet Use in Texas’ and
was conducted in conjunction with the Electronic Government Task Force. It was sponsored
jointly by the Texas Department of Information Resources and the Public Utility Commission
(PUC or Commission). The study will be referred to asthe “TIPI Study.”

The second survey was developed and distributed to community leaders by the Texas
Rurd Development Council (TRDC) and the Texas Economic Development Council (TEDC)
to collect community leaders points of view on community needs. This survey is non-scentific
and the population was sdected by TEDC, not a random sample. The results of the survey
were compiled and analyzed by the PUC staff.

Conclusons
Based on the results from the TIPI study and the TRDC/TEDC survey and informed by
the Nationd Teecommunications and Information Adminigtration (NTIA) studies, this Report
offers the following ingghts about community perceptions of the Internet:
Rurad Texans use the Internet at nearly the same rate as those residing in urban aress.
Additiondly, Internet use in rurad households is growing at a fagter rate than in urban or
central city households.

While most rurd Texans currently access the Internet via did-up modem, they are just as
interested in broadband connectivity asthose in urban aress.

Customers are adopting broadband Internet services fagter in urban aress than in rurd
aress.

Rurd communities recognize the importance of a high qudity tdecommunications
infragtructure to their economic development.
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A “digitd divide’ likely exigts for those who are older and poorer and for Hispanic and
African Americans earning less than $30,000 per year.

TIPI Study

The TIPI study compares rurd and nonrurd Texas in terms of (1) who does and does
not use the Internet, (2) what sort of Internet connectivity they have, (3) ther attitudes toward
and behaviors in usng computers and the Internet for various services, and (4) related issues
concerning using advanced tedlecommunications services. Broadband services in rurd Texas
and the nature of Texas digitad divide are addressed in this study.

The data for this study came from a survey conducted in March-April 2000 using
telephone interviews with 1,002 respondents. Of those, 800 comprise a random sample survey
of households in the dtate, while an additiond 202 households are exclusvedy from rurd
counties. Some of the main issues andyzed in the sudy are highlighted in this chapter. An
entire copy of the study is provided in Appendix L of this Report. The methodology of the
survey is provided in Appendix K of this Report.

USE OF COMPUTER AND THE INTERNET

According to the TIPI study, alarge mgority — 67% - of the Texas population currently
uses a computer and 60% use the Internet. People who have never used either computers or
the Internet represent just 17% of the sample. The study aso finds that demographic factors,
such as ethnic group, age, income, and education differences, affect Internet use.

RURAL/NONRURAL COMPARISONS

There is concern nationwide about the effects of less wedl-developed
telecommunications infrastructure in rural areas. A study jointly sponsored by the NTIA and the
Rurd Utilities Service® raised severd issues pertaining to the availability of advanced
telecommunications facilities in rurd areas, noting that deployment of such fadilitiesin rurd aress
lags that in urban areas. In Texas, while the gap exists between the percentage of rurd and
nonrurd Internet users, the percentage of rurd Texans usng the Internet far exceeds nationd
rurd usage, as shown in the following two figures.

TIPI sought to compare rura versus nonrural respondents behaviors and attitudes with
respect to their use of computers and the Internet.”® TIPI’s results reved that people in rurd

“ NATIONAL TELECOMMUNICATIONS AND INFORMATION ADMINISTRATION, ADVANCED
TELECOMMUNICATIONS IN RURAL AMERICA: THE CHALLENGE OF BRINGING BROADBAND SERVICE TO
ALL AMERICANS (April 2000) (Advanced Telecommunicationsin Rural America).
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areas are only somewhat less likely to use the Internet than are people in metropolitan aress.
55% of rural respondents in Texas use the Internet compared to 60% of nonrura respondents
(Figure 1a).

70

County
Pe

rce 10 |_I ’_I |:|Non-rura|
n (ml
0 -Rural

Non-user Light Internet user Internet user

Light computer user Computer user only

Type of Use

Figure la: Rural and Nonrural Computer & Internet use

This information compares favorably with recent NTIA data (Figure 1b) that shows
42% of U.S. households currently having Internet access. Importantly, this data shows that
Internet access in rura areas grew 75% during the period 1998 to 2000 and now approaches
the national average and exceeds usagein centrd cities.

** Counties were coded as “rural” if they had no Metropolitan Statistical Area (See Appendix K of
this Report for more details on defining rural). Out of 1,002 respondents, 328 are from rura counties, and 674
arelocated in non-rural counties.
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Figure 1b: National Internet Usage

Source: NTIA and ESA, U.S. Department of Commerce, using U.S. Bureau of
the Census Population Survey Supplements

DEMOGRAPHIC FACTORSAND INTERNET USE

The differences in the ethnic composition of computer and Internet users in Texas are
shown in Figure 2. According to the TIPI study, nearly 68% of the Anglo community regularly
use the Internet, compared to 45.2% of Higpanics and 32.8% of African Americans. The
reverse pattern is true for those who use neither a computer nor the Internet: 32.8% of the
African Americans, 28% of the Hispanics, and 14.2% of the Anglos.

However, among people who routindy use the Internet (“Internet users’), ethnic
differences are negligible in terms of the amount of time spent on the Internet (10.6 hours per
week for Anglos, 10.8 for Hispanics, and 9.5 for African Americans). Predictably, higher
percentages of people in older age categories do not use computers or the Internet (Figure 3).
About 50% of the people 66 and older used either a computer or the Internet, but nearly 26%
did use both. Not surprisngly, people under 55 were far more likely to use the Internet than
were older people.
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Figure 3: Typeof Useby Age

Consequently, those not using a computer or the Internet can generdly be characterized
as being older, poorer, and often members of a minority group. They aso tend to be less well
educated. TIPI's analyses aso showed that the better-educated and wedlthier individuals are,
the more likely they are to use computers and the Internet. At higher incomes, there are virtualy
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no differences in Internet use by ethnic group, but a lower income levels, ethnic group
membership dill makes a difference -- Anglos in lower income groups use computers and the
Internet in greater numbers than do African Americans or Higoanics a the same income levdl.

100 Income Level
90
[ over $60,000

[[]$50-$60,000

[_]$40-$50,000

] $30-$40,000

[ $20-$30,000

Il $10-$20,000

Percent

7] Below $10,000

Type of Use

Figure4: Typeof Use by Income

As income and education increase, SO do computer and Internet use. Figure 4 indicates
that people making less than $10,000 represents the largest cluster of people who use neither
computers nor the Internet. At incomes over $30-$40,000, Internet use is very common; the
results for high and lower levels of education follow a Smilar paitern, with more highly educated
people using the Internet more commonly than those less well educated. As Figure 5 below
demondtrates, most Internet users have had some education beyond high school, while the
nonusers are disproportionately composed of people who did not complete high school.
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Figure5: Typeof Use by Education

Ethnic group, age, income and education differences al appear to differentiate these
user groups from each other. These differences have been chronicled in NTIA’s “Fdling
Through the Net” reports as well. The most recent report notes that the period from 1998-
2000 was one of rgpid upteke of new technologies among most groups of Americans,
regardless of demographic factors. For example, it reports that the disparity between men and
women using the Internet has al but disappeared, and that the gap between households in rura
areas and households nationwide with access to the Internet has narrowed to 2.6 percentage
points*® However, this study reports that the Internet access gap between rural and nonrural
areasin Texasis closer to 5 percentage points.

The TIP study on the “digitd divide’ in Texas conforms to nationd trends in dl
respects save the findings on rurd location. The TIPI study suggests that the penetration of
computers and Internet use is generdly higher for rurd resdents in Texas than dudies
undertaken by NTIA regarding the entire United States. However, there are Hill some
important differences between rural and nonrurd segments of the population. For example, the
TIPI study finds that the rura population spends somewhat less time on the Internet, and also
undertakes fewer commercid or financid transactions on the Internet.

* NATIONAL TELECOMMUNICATIONS AND INFORMATION ADMINISTRATION, FALLING
THROUGH THE NET: TOWARD DIGITAL INCLUSION a xv-xvi (Oct. 2000).
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ACCESSAND CONNECTIVITY
Types of Connectionsfrom Home
The TIPI Study shows that most people who use computers use them and access the
Internet from home. People who access the Internet from home were asked what type of

Internet connection they had. The following table shows how people connect to the Internet
from their homes.

Table1l: Most frequently used home connection by rural/nonrural®

County

Rural Non-rural
Type of Dialup modem 80.8% 77.2%
connection Cable modem 5.4% 7.9%
DSL .6% 4.5%
Other 1.8% 1.2%
DK 11.4% 8.7%
RF .5%
Total 167 403
100.0% 100.0%

I nter net Connections from Non-home Environment

People accessing the Internet from the northome environment were asked the same
question regarding their connection to the Internet. The table below shows how people get to
the Internet from non-home environments. The authors point aut that large proportions of the
sample did not know how they were connected to the Internet, as represented in the “Don’t
Know” (DK) cdls.

Table 2: Connection Type Outside of Home

" Throughout the TIPI study DK meansindividuals responded “Don’t Know” and RF means
individuals “ Refused” to answer.

29



Report to the 77" Legislature on Advanced Servicesin Rural and High Cost Areas

County
Rural Non-rural
Type of Dialup modem 35.4% 23.2%
connection Internal
most used network 31.3% 30.3%
Cable modem 2.0%
DSL 4.2% 6.1%
Other 1.0%
DK 29.2% 37.4%

Satisfaction with Speed of Connection

The following chart shows how Internet users were satisfied with the speed of ther
connection. Only 17% of the sample said they were not satisfied. About 60% stated they were

“satisfied,” and another 20% stated they were very sttisfied.

Table 3: Satisfaction with Speed

County

Rural Non-rural Total
How satisfied Not at all satisfied 14.9% 17.3% 16.6%
with speed Satisfied 65.6% 56.9% 59.5%
Very satisfied 15.3% 21.7% 19.8%
DK 4.2% 3.6% 3.8%
RF .6% 4%
Total 215 503 718
100.0% 100.0% 100.0%

High-Speed Connections

The TIPI survey asked how interested the respondents were in having a high-speed
connection to the Internet. Rural respondents were interested in broadband about the same as
the percentage of nonrural respondents.

Table4: Rural v. Nonrural Interest in Broadband

County
Rural Non-rural Total
How interested Not at all interested 38.3% 38.1% 38.2%
in high speed Interested 26.8% 25.2% 25.7%
connection Very interested 28.2% 28.8% 28.6%
DK 6.4% 7.8% 7.3%
RF .3% 1% 2%
Total 100.0% 100.0% 100.0%
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Usesfor High-Speed Connections

The TIPI Study dso found that there are dight differences in how rura, as opposed to
nonrurdl, Texans believe they would use the Internet if they had high-speed connections. As
shown below, “surfing the web,” telecommuting, and downloading video were the most
frequently cited possible uses of broadband access for both rura and nonrura respondents,
with somewhat more rurd respondents being interested in telecommuting, downloading video
files, and doing news-related research.

31



Report to the 77" Legislature on Advanced Servicesin Rural and High Cost Areas

Table 5: Uses of High-speed Connections by Rural/Nonrural

County

Rural Non-rural
Use high Surfing the web 40.8% 45.4%
speed Telecommuting 13.6% 12.4%
?;Tecuon Downloading video 10.9% 6.8%
Commercial 6.5% 4.9%
Personal Finance 1.6% 1.9%
Communication-Email 3.8% 3.5%
Shopping-shopping 1.1% 1.4%
News-research 6.0% 3.8%
School related 3.5%
Entertainment 1.1% 1.4%
Everything 5.4% 5.7%
Other 2.7% 4.1%
DK 6.5% 4.6%
RF .8%
Total 184 370
100.0% 100.0%

ATTRIBUTESAND BEHAVIOR

Per ceptions about Access

A follow-up opinion item asked people how easy it was for them to access the Internet.

The TIPI Study that rurd respondents believe they have amore difficult time gaining access than
is the case for nonrural members of the population. About 22.6% of the rurdl group strongly
disagree or disagree, compared to about 18% of the nonrurd group.

Table 6: Agree/disagree with “1 have easy access to the Internet” by rural/nonrural

County

Rural Non-rural
I have Strongly disagree 15.9% 9.9%
easy Disagree 6.7% 8.2%
f:)czzheess Neither agree nor 11.0% 8.3%
Internet Agree 24.1% 27.7%
Strongly agree 38.1% 41.2%
DK 4.0% 4.6%

RF 3%
Total 100.0% 100.0%
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Cost and Access

About 65% of the entire random sample agreed or strongly agreed that they were
worried about privacy on the Internet. This was true across all age, income, and education
groups. Overdl, 67% of the sample agreed or strongly agreed that they had easy access to the
Internet, as noted above. Predictably, younger age groups, nonrurd residents, higher income,
and higher education groups especidly agreed with this satement.

Rurd resdents dso sgnificantly differed from nonrurd resdents on the matter of

expense: 30% agreed or strongly agreed that accessing the Internet was too expensive versus
21% among nor+rurd resdents.

Table7: Agreement with " The Internet istoo expensive for people like me."

County
Rural Non-rural Total
Too Strongly disagree 29.6% 34.1% 32.6%
expensive  pisagree 22.3% 25.3% 24.4%
Neither agree nor 8.4% 10.1% 9.5%
Agree 14.5% 11.9% 12.8%
Strongly agree 15.1% 8.8% 10.8%
DK 10.1% 9.8% 9.9%
Total 100.0% 100.0% 100.0%

CONCLUSIONS
The authors of the TIPI study conclude the following about Internet use in Texas.

There is a wide base of home computer and Internet users around the state. Various
programs -- local, state and federa -- are broadening access to computers and the Internet at
public dtes such as libraries. These are important prerequisites to ensuring parity in
telecommuni cations services throughout the Sate.

However, some difficulties dearly exist. S me digparities with respect to access to
computers and the Internet need to be addressed. For example, this study illustrates that
dthough computer and Internet use among Texans is & high overdl levels income and
educetion, race and ethnic origin, and age factors differentiate how or whether one uses these
technologies. Older people, poorer people, and members of minority groups show lower use of
computers and the Internet, and these populations are for numerous reasons possibly the least
able to avail themsdves of government-provided services even without the aid of newer
technologies. While location in rura Texas gppears to be a less sgnificant variable than other
Sudies have shown, it till interacts with other demographic factors to intensify access problems.
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In this study many rurd residents report that they do not have easy Internet access and
that it is too expendve, even though the actud reported use datistics show only modest
differences between rura and nonrurd people in using computers or the Internet. This result
may indicate that because incomes in rurd aress are generdly lower, using the Internet costs
proportionately more for this population. At same time, rural households have the same interest
in having a broadband connection to the Internet as do nonrurd residents. That people in rura
areas gpend less time on the Internet and aso engage in fewer commercid transactions on it
may reflect some perceived lack of value with the types of connections rura households have; if
peeds are dow, commercid transactions (which sometimes require more time, graphics, or
other features that dower connections render difficult) and extended web searches for products
or services may not be attractive.

The issue for many individuas is access. an important reason for not using the Internet is
not having a computer. The costs of computers and the Internet cannot be dismissed.
However, beyond access is the issue of how individuas perceive computers or the Internet’s
relevance to ther lives, and particularly how they would respond to government services that
were delivered viathe Internet. For example, many older people, even at higher income levels,
are not Internet users. A generationd and culturd gap exigts that makes usng computers and
the Internet seem too difficult or smply something that does not evoke interest or for which
people do not have time. When people do not have to use computers through school or work,
which is the case for most retired people and lesswell educated people, it is understandable that
the Internet might be seen as irrdevant. When the sorts of resources, information and
entertainment on the Internet are Smilarly foreign for culturd reasons, lack of interest in the
medium is a logica result. Simple lack of interest in the Internet or perceived difficulty with it
discourages the prospects for a broadly used Internet. 1n addition, this study shows that people
appear to be concerned about children’s access to the Internet, athough other studies amply
document adults belief that children need to be computer-literate and adept with the Internet.
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Community Teecommunications Survey

The PUC, TEDC and TRDC joined forces to identify telecommunications needsin rurd
Texas communities. The TEDC, a non-profit professond organization, distributed the survey to
its members with the hope of identifying ways to simulate new telecommunications infrastructure
and sarvices and to help communities across Texas cregte solutions for their telecommunications
needs. The survey was dso intended to map the status of telecommunications in rurd Texas
from a grassroots point of view. An entire copy of the report is provided in Appendix M of this
Report. The methodology of the survey is provided in Appendix K of this Report.

TELECOMMUNICATIONS | NFRASTRUCTURE AND ECONOMIC DEVELOPMENT
Availability of Telecommunication Services

This section of the survey inquired about the availability of wirdess cable, and
EASELC sarvices. Cable is avalable in 93% of the communities, followed by wirdess and
EASELC savices in 88% of the communities. Eleven percent of the communities responding
indicated that they do not have EASEL C services, but that there is aneed for them.

Types of Infrastructure Communities Desre

This section of the survey focused on the tdlecommunications infrastructure (currently
not avalable) required to attract busnesses to the community. Not surprisngly, rurd
communities have a srong desire for high-speed Internet access. This surpasses even their
desre for higher qudity of services.

Telecommunications Number of
Infrastructure Desired Communities

Fiber Optic or Other High 92
Capecity Lines

High-speed Internet Access 88
Higher Quality of Services 66
Internet Backbone Access 41
Voicemal 34
Loca Internet 28
Cdl Phone 19
Cdl Forwarding 15
Cdl Waiting 12
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SPEED AT WHICH INTERNET ISAVAILABLE

This section asked about the speed of Internet connections available in the community.
About 50% of the communities responding are accessing the Internet at speeds of 56K bps or
better. This figure appears to be a bit higher than expected. It is speculated that the survey
respondents chose the option for 56Kbps even if one connection in their town or village
operated at this speed. It does not necessarily indicate that that dl parts of the town or village
operate at 56K bps. Similar reasoning regarding survey responses should be applied to the other
gpeeds offered as well.

Speed Availability in Communities
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IMPORTANCE OF THE INTERNET

This section surveyed communities about the importance of high qudity
telecommunications infrastructure to atract busnesses to the community. Not surprisingly, a
large mgority of communities responding indicated that high quaity telecommunications
infragtructure is very important to attract businesses to the community.

Importance of Internet to Attract Business
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CHAPTER 3: ADVANCED SERVICES TECHNOLOGIES OVERVIEW:
DEVELOPMENT AND CONVERGENCE

“I useto think that cyberspace wasfifty years away. What | thought was fifty years away, was
only ten years away. And what | thought was ten years away ... it was aready here. | just wasn't
awaeof it yet”

-Bruce Sterling, Writer

Traditiond teephone lines remain the principd means of accessng the Internet.
Traditiona high-speed services, such as ISDN and T-1's, have been used for Internet access,
telemedicine, and other gpplications requiring high-speed connections.  However, new
technology dternatives that offer high-speed or broadband access are increasingly being used to
access the Internet and other gpplications®  Presminent among these new technologies are
digita subscriber lines (xDSL), cable modems, wirdless technologies, and satdllite access.®
Importantly, these various technologies will be mgor contributors to broadband deployment in
rural areas.™®

Different needs, geographies, and abilities to pay create necessity for dl of these
advanced services. In regard to the geography of both rura and urban aress, the “last mile’ to
the resdentid cusomer remains the largest condraint on the availability of broadband
sarvices™ Today, incumbent telephone and cable companies provide the magjority of these “last
mile’ broadband connections. However, in the future wirdess technologies (including multi-
channd (MMDS) and locad multi-point distribution systems (LMDS)), commercid mobile radio
savice (CMRS), and satdlite technologies will likely provide an increasing share of these “last
mil€’ connections.

* The FCC defines broadband or “advanced services’ as transmission speeds greater than 200
Kbps in both the downstream and upstream path. “High-speed” is defined as transmission speed greater
than 200 Kbps in only one direction, typically the downstream path with the upstream path being less than
200 Kbps.

* Each of these technologies is discussed in greater detail in Appendix E of this Report.

% Advanced Telecommunicationsin Rural America at ii.

°1 Second Advanced Services Report at 1 28. The “last mile” isan imprecise term that is analogous
to thelocal road between alarger, divided highway, and atraveler’ sdriveway.
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Types of High-Speed Connections to Residential Customer s

Marketed Residential Price>
Downstream | Upstream Distance Per Month
Technology Speed Speed Limitations | (including|ISP)
Wireline Technologies
Dial-up Modem | 56 Kbps 34 Kbps N/A $0 — $21.95
ISDN-BRI 128 Kbps 128 Kbps 18k ft. $57.50 -- $104.50
ISDN-PRI 1.5 Mbps 1.5 Mbps N/A $57.50 -- $104.50
ADSL > 200 Kbps <200 Kbps | 18k ft. $29.95 -- $39.95
Cable Technology
CableModem [15Mbps | >200Khbps | N/A | $29.95 -- $99.95
Wireless Technologies
MMDS 310 Kbps 310 Kbps 35 mi. $39.95
LMDS 1.5 Mbps > 200 Kbps | 3—5mi. $125 -- $940
Satellite Technology
Satdlite— Today | 400 Kbps 34 Kbps N/A $19.99 -- $49.99
Satellite — Future | 40 Mbps 128—-256 | N/A Approx. $70
Kbps

Wireline Technologies

Two widdy available high-speed wirdline services are comprised of ISDN and xDSL
technologies.

INTEGRATED SERVICES DIGITAL NETWORK (I SDN)

ISDN is a digita-based connection over the public telephone network that alows
smultaneous voice and data transmission. ISDN can integrate voice, data, video, and image
services. However, snce ISDN is a switched sarvice, both ends of the transmisson must
support the service. ISDN, as used today, comes in two well-defined interface sandards.
Basic Rate Interface (BRI), which operates at 128 Kbps, and Primary Rate Interface (PRI), a
standard T-1 line offering speeds of 1.544 Mbps.

%2 Adapted from An Executive White Paper on Telecommunications for the State of New Mexico
Prepared for the Office of the Governor, Office of Science and Technology, New Mexico Economic
Development Department, at 48 (Dec. 1999).

** Price does not include equipment and installation charges; per month charges may vary
considerably by location. See Appendix F of this Report for amore detailed discussion of advanced services
pricing.
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For a number of years the PUC has had a rule requiring certain carriers to deploy
ISDN. The PUC's rule seeks to baance the rdatively high expense of ISDN deployment with
low demand for the service, while & the same time recognizing that ISDN may be the only
reldively high-gpeed service available in many rurd aress.

ISDN penetration in Texas is currently very low. Texas Telephone Association (TTA)
data shows that only 0.43% of access lines in Texas are ISDN-PRI,> while only 1.05% of
access lines in Texas use lower speed ISDN-BRI.>®> On the other hand, ISDN demand has
continued to grow. FCC data shows that ISDN-BRI subscribership grew 42 percent between
1995 and 1999. Although ISDN is being supplanted by newer technologies, these datistics
indicate its vaue, particularly where other technologies are unavailable.

DIGITAL SUBSCRIBER LINES(XDSL)*®

xDSL technology is the second most widely used broadband service®  The most
common form of xDSL is asynchronous digital subscriber line (ADSL).*® ADSL is capable of
sarving customers over the copper loop within 18,000 feet of specidly equipped phone
company centrd offices or remote terminads. Generaly, ADSL only provides service at speeds
in excess of 200 Kbps in the downstream path.*® However, ADSL permits the customer to
have both conventiona voice and high-speed data carried over the same line smultaneoudy
because it segregates the high frequency data traffic from the voice traffic.®® Consequently, the
Internet connection is “dways on” and permits Smultaneous voice conversations without the
need for a second phone line®*

> P.U.C. Advanced Services Data Request (Aug. 2000) (53,134 of 12,721,474 total access lines).
% |d. (133,475 of 12,721,474 total accesslines).

56

xDSL is a generic name for a family of digital lines being provided by ILECs and CLECs
including: Asynchronous DSL (ADSL), High Data Rate DSL (HDSL), Symmetric DSL (SDSL), and Very High
Data Rate DSL (VDSL). See Appendix E of this Report for a more technical discussion of the various xDSL
services.

*" Advanced Telecommunicationsin Rural America at 12.

% Second Advanced Services Report at 1 36.

* Id. at 136 and 38.

® 1d. at 1 36.

& d.
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Cable Technology

Advanced or high-speed cable services are currently limited to cable modems.

CABLE MODEM

Cable modems are the most common source of broadband connections for residential
users.® Cable modem service, while offered on the same basic network architecture used to
provide multi-channel video service, typicadly requires Sgnificant equipment upgrades and
enhancements to support advanced services.® Cable modem Internet access is shared with
other active users in the same neighborhood. Consequently, this results in a reduction in speed
as the number of users increases® Due to this shared architecture, cable speeds typicaly are
below 1.5 Mbps.®

The ggnificance of continuing to upgrade the cable network, and thereby dlowing cable
modems to compete in the advanced services market, is seen in the next generdion of
communication, information, and entertainment services® Not only will broadband access
continue to play a ggnificant role in Internet development, but the expansion of services such as
cable telephony, video conferencing, and video on demand, which have been discussed in the
communication industry for close to ten years, are now much closer to residential deployment.®’

Wireless Technologies

Wirdess technologies are another means for ddivery of high-speed services to
resdentid, rura, and otherwise under-served aress, and potentially may increase competition in
the “last mile’ in the near future® For purposes of this Report, wireless technologies include
fixed wirdess (including both MMDS and LMDS), cdlular, and broadband Persond
Communications Services (PCS). Wirdess technologies are important to rural Texans because
they have the potentia of cost effectively providing advanced services to sparsdly populated
geographic areas

82 Second Advanced Services Report at 1 96.

% 1d. a 129

® Harry Newton, NEWTON’STELECOM DICTIONARY 118-119 (1998).
% Second Advanced Services Report at 1 33.

% Scott C. Cleland, Residential Broadband Outlook: Investment Implications of a Duopoly?,
PRECURSOR GROUP (Aug. 11, 2000).

¢ Bill Michael, Cable Vol P, COMPUTER TELEPHONY.COM at 37 (Aug. 2000).

% Second Advanced Services Report at 1 42.

40



Report to the 77" Legislature on Advanced Servicesin Rural and High Cost Areas

FIXED WIRELESS®

Fixed wirdess is a system, typicdly either MMDS or LMDS, thet provides advanced
or high-speed services to customers by attaching to the customer’s premises a“ pizza box” sized
radio transmitter/receiver (transceiver) that communicates with the provider’'s centra antenna
dgte. By doing S0, the centrd antenna Site acts as the gateway into the Internet. In short, the
radio Sgnds serve as a subgtitute for the copper wire or cable strand that traditionaly connect
customers to the network.

MMDS

MMDS is a high-gpeed system that can potentidly provide service in a 35-mile radius
with downstream Internet speeds from 750 Kbps to 11 Mbps.® MMDS's larger service
radius makes it ided for deployment “in rurd, under-served, and unserved areas, where the
larger cell Size substantialy reduces the cost of providing sarvice”™ While MMDS does not
degrade in adverse weather conditions, it does function best with direct line of sight between the
transmitter and receiver.”

LMDS

LMDS is cagpable of very high-speed transmissions, but its geographic range is much
smaler than that of MMDS. A single tower can provide service only in a three to five mile
radius - dmilar to that of a cdlular phone. LMDS generdly provides data rates up to 1.55
Mbps, a speed adequate to support a host of multimedia applications.”

The mogt critica shortcoming of LMDS is that it is essentidly aline of sight technology
and is therefore more sengitive to adverse atmospheric conditions.”

% See Appendix | of this Report for adetailed discussion of Fixed Wireless technologies.

™ Second Advanced Services Report at  51-52. See also Implementation of Section 6002(b) of
the Omnibus Budget Reconciliation Act of 1993, Annual Report and Analysis of Competitive Market
Conditions with Respect to Commercial Mobile Services, Fifth Report, FCC No. 00-289 at E-8 (rel. Aug. 18,
2000) (Fifth Wireless Report).

™ ld.a 752

”1d.

™ Second Advanced Services Report at 1 50.

™ Fifth Wireless Report at E-17.
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CELLULAR AND MOBILE

Cdlular technology is usudly characterized by a low-powered, duplex, radio/telephone.
Cdlular uses multiple transceiver Stes that are linked to a central computer for coordination.
The dtes or “cdls’ cover arange of one to six or more miles in each direction. Each cell can
accommodate up to 45 different voice channe transceivers.

PERSONAL COMMUNICATIONS SERVICES (PCS)

PCSis anew, lower power, higher-frequency technology that is competitive with, and,
in some respects comparable to, cdllular. PCS phones are often less expendve, digita, and with
less range. Perhaps surprisngly, the shorter range has been an advantage because airtime is
actualy chegper for the smdler cdl radius.

Broadband PCS sarvices growth has been substantia in the last year with
subscribership increasing more than 100 percent to 14.5 million customers, who primarily use
the service for voice communications.” Although cdlular and broadband PCS technicaly
support high-speed sarvices, few licensees are using spectrum in this manner.” One of the few
offerings using this spectrum for advanced senvicesisAT& T's Project Angdl in the Ddlas areq,
which uses broadband PCS spectrum to reach homes and small businesses.”

3G TECHNOLOGY

“3G technology promises Internet access with speeds up to 2 Mbps from a fixed
location, 384 Kbps at pedestrian speeds, and 144 Kbps at traveling speeds of 100 kilometers
per hour.””® Planned 3G services include video and audio streaming and location based
services that could notify individuals of services in an area they are visting.” Ultimady, 3G
capabiilities may alow vendors to build handsets that work anywhere in the world.2°

™ 1d. (for PCS providers for whom information is publicly available).
" Second Advanced Services Report at 53.

1d.

" Fifth Wireless Report at 37.

*1d.

8 4.

42



Report to the 77" Legislature on Advanced Servicesin Rural and High Cost Areas

UNLICENSED SPECTRUM

Smal wirdess companies may choose to provide high-speed Internet access by
transmitting in unlicensed bands, or spread spectrum.®*  This unlicensed spectrum offers
maximum downstream speeds in the 25 Mbps range® This spectrum “offers alow-cost means
for smaler companies to enter the wirdess high-speed market.”®® However, because there is
no licenang requirement, the potentid exigs for inteference from other applications.
Consequently, high-speed Internet services provided over unlicensed spectrum may perform
well in rurd areas where thereis limited interference from competing gpplications;, however, due
to power output limitations, the service cannot be provided over awide area.

Satellite Technology

Traditiond satdllite networks have been limited to specidized private services and direct
to home (DTH) video. However, new broadband satdlite sysems are offering service
comparable to current broadband wireline and wirdess services. Today, resdentid satelite
offerings are cgpable of providing speeds in excess of 200 Kbps only in the downstream path
with the upstream path provided by a standard dia-up telephone connection.®* However,
severa satdllite poviders have announced plans to provide residentia, high-speed, two-way
sarvice in the very near future®

% 1d. at E-10.

2 1d.

# Second Advanced Services Report at 1 55.

# 1d. at 156.

% |d. at 156 and 7201. The companies that have announced two-way satellite service include

Hughes' Direct PC and Gilat Communications, who will provide “Gilat to Home" in partnership with
Microsoft.
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CHAPTER 4: STATUSOF ADVANCED SERVICESDEPLOYMENT IN TEXAS

“New capabilities emerge just by virtue of having smart people with access to sate- of-the-art
technology.”

--Robert E. Kahn, President Corporation for National Research Initiatives

This chapter evauates the current deployment of advanced services in Texas, including
wirgline technologies, cable services, wireless technologies, and satdllite services® Advanced
sarvices are being deployed to rurd Texas, whether it is cable modem service in Brady or
LMDS sarvice in Goldthwaite. However, the question remains to what extent advanced
services will be deployed to rural Texas®’

Conclusions

This Report makes the following insghts regarding the deployment of advanced services
infrastructure to rural Texas:

Did-up modem access to an ISP is generdly available throughout Texas. Currently, there
are only seven telephone exchanges in Texas which do not have the loca did-up option to
gain accessto an ISP.®

“Middle mile’ transport® infrastructure is generaly available; however, the availability and
cost of connecting to points of presence (POP) in some rurd areas contributes to those
areas not having access to the high-speed infrastructure.

Deployment of “last mile” broadband connections are occurring at a faster pace in urban
than in rurd communities. Lower populaion density and longer distances increase the cost
and make it more expendve to deploy wirdine and cable advanced services to many aress
of rurd Texas.

% See Appendix G of this Report for asummary of high-speed Internet access in Texas.

¥ PURA 8§ 55.014 requires, beginning September 1, 2001, that Chapter 58 companies,
holders of certificates of operating authority, and holders of service provider certificates of
operating authority, if providing service in urban areas, provide advanced telecommunications
services that are reasonably comparable to the advanced services provided in urban areas to their
rural customers upon a bona fide request. The PUC is addressing the implementation of this
provison in Project No. 21175 -- Rulemaking to Address the Provision of Advanced Services
by Electing Companies, COA or SPCOA Holdersin Rural Service Areas.

8 See Appendix B of this Report.

% Second Advanced Services Report at 1 18.

45




Report to the 77" Legislature on Advanced Servicesin Rural and High Cost Areas

46



Report to the 77" Legislature on Advanced Servicesin Rural and High Cost Areas

High-speed Deployment | ssues

A description of the various network infrastructure components is essentid to
undergtanding high-speed deployment issues. The FCC has divided the telecommunications
network into several generd categories easly andogized to the nation’s highway system:

= Backbone—Multi-lane Interstate Highway: Provides long distance high capacity high-
peed transmisson for massve amounts of data, much like the interstaie highway

system.

= Midde Mile—Divided Highway: Relaively fadt, high-speed connections between the
backbone and the last mile, smilar to a divided highway connecting locd roads to the

interstate,

» Lagt Mile—Locd Roads The reatively dower links between the middle mile and the
user's business or home. Mogt of the focus and expense in providing high-speed
connections to businesses and residentia customers involves last mile connectivity.

Central
Office,
Cable
Headend,
etc.

Backbone

Broadband Networ k

LAST
MILE

Houses

\ Offices

In addition, the FCC noted that there are numerous connection points between network
segments that are andogous to the intersections, on-ramps, and interchanges between loca
roads, divided highways and interstates. As shown in the next section, these connection points

are crucid to getting on and off the information superhighway.

“MIDDLE MILE” TRANSPORT

“Middle mile’ trangport facilities provide the link between last mile aggregetion points
and nationd Internet backbone providers. Generdly, these trangport facilities, which are

®© |d.at 718.
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predominately fiber optic, exist dong public rights of way.** Origindly, these “middie mile’

facilities were built by telephone and cable companies for ordinary telecommunications or cable
tdevison services® For example, fiber optic connections between telephone company central

offices are conddered a “middle mile’ fadility.”® Additionally, statewide networks, such as the
TEX-AN network, and commercid enterprises, such as CgpRock Communications regiond

network to connect second tier Texas communities, are middle mile facilities™ Generaly, ISPs
and high-speed providers lease middle mile transport capacity on these networks.*®

This section of the network does not get much attention but it may have a sgnificant
impact on rura deployment of advanced services. In fact, the FCC notes that the potentia for a
bottleneck exists with respect to the middle mile® Two issues are of concern to the middle-
mile network: congestion and availability of points of presence (POP).

Connections from a fiber interexchange point, commonly referred to as a POP, to a
busness office may be an issue in rurd Texas. The POP usudly refers to a location dong a
network where appropriate equipment is in place to dlow interconnection with another
network. The dtuation is analogous to the interstate highway system, with the most desirable
point of location being near the exit ramp. The closer a business is to a POP, the easer and
more cost effective it is to connect. If there is no POP available, then even if the middle-mile
network passes through a town, a user will be able to connect with the Internet at advanced
services goeed, but will incur Sgnificant cods to have the traffic hauled to the closest
interconnection point.

The initid chalenge of getting a POP in a rurd town is determining whether a middle
mile network even passes through or near the town. While it is easy to observe the deployment
of new fiber, the tedlecommunications network aready has hundreds of miles of cable buried in
the ground. Knowing where the cable is, who owns it, and being able to obtain a POP to the
middle mile trangport facility isachdlenging task for asmal rurd community. In fact, thereisno
centralized map or database in Texas with this information.®’

% |d. at 1 23.
2 |d.at 9 24.
% 1d.

% Id.; See Appendix H of this Report for a discussion of the TEX-AN 2000 network and
information gateway.

* 1d. at 1 25.
* 1d. at §211.
9 Some states, such as Georgia and Pennsylvania, have built an Internet-based inventory of

telecommunications services. See Georgia's map <http:/maps.gis.gatech.edu/telecomw eb/index.html> and
Pennsylvania’s map <http://guoray.ist.psu.edu/info/Publications ESRI_P147.htm>.
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The available data suggests thet lack of facilities equipped for high-speed transport may
be an issue for rurd Texas. Data collected by the National Exchange Carrier Association for 44
amal Texas cariers that serve rurad Texas suggests that up to 41 percent of locd telephone
companies have centra offices currently cgpable of providing some form of high-speed
transport.® Additionally, organizations such as the Texas Lone Star Network (TLSN), owned
by 38 independent Texas tedlecommunications providers, offer “middle mile’ point-to-point
trangport solutions to many rura areas in Texas, as shown below.®

Texas Lone Star Network
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Anecdotd evidence dso suggedts that the cost and avalability of high-speed
connections to the fiber optic retwork may be limiting the ability of rurd Texas to attract
businesses to locate in a community. For example, in aletter to Texas Agriculture Commissoner
Susan Combs, the Greater Kingsville Economic Development Council detailed the difficulty in

% These companies use Synchronous Optical Network (SONET) to provide high bandwidth
connections using fiber optic rings. Only five percent of the offices use newer technologies called ATM and
Frame Relay to transport data across the state. NECA Access Market Survey at 14-15.

® TLSN transport options are diverse and state-of-the-art (visited Nov. 27, 2000)
<http://www.tlsn.net/services.htm>.
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attracting a telemarketing firm to locate in the community when the cost of connectivity was
$14,400 per month greater than in Corpus Christi or San Antonio.'®

In discussons with members of Texas Telephone Association, it has been suggested
that the key problem isnot the lack of data transport fecilitiesin rurd Texas, but the high cost of
service due to distance sengtive pricing under existing tariffs. Carriers note that they would have
to make a sgnificant infrastiructure investment to equip more centrd offices with data transport
capabilities. The carriers note that this investment may not be cogt effective if there is not
sufficient demand for these fecilities.

Data indicates that costs are declining for equipping more centrd offices with data
transport facilities. For example, Nortel Networks estimates the capital costs of an xDSL POP,
for a city of 85,000 served by 3 centrd offices with resdentid xXDSL penetration increasing
from 5% to 60% over afive year period, a $1.3 million to $2.8 million per year.'*

Where cogt-€ffective trangport does exist, congestion may be a problem. Congestion
refers to inadequate bandwidth in the middle-mile network to trangport data from the last mileto
the Internet backbone. Consumers are using substantialy more bandwidth in the last mile than
they did when they usad it primarily for tdecommunications services. For indance, it is
becoming common to use audio-visud and gragphic intensve gpplications on the Internet.
Cariers are rgpidly discovering that in many areas there is not enough capacity to move data
traffic from the phone company’s centra office (where the loca loop aggregates traffic) or the
cable company’s head-end (where the cable network aggregates traffic) to the Internet
backbone.'” The problem will likdy become more prevaent in the future as bandwidth
intensive gpplications increase.®

This problem of middle mile congestion will even affect rurd aress that have favorable
demographics to support deployment of broadband services. If broadband penetration
increases in those densaly populated rura areas without a corresponding upgrade to middle mile
facilities, rurd residents may once again be challenged to obtain adequate Internet access.

100 |_etter from Dick Messbarger, Executive Director, Greater Kingsville Economic Development
Council, to Susan Combs, Commissioner, Texas Department of Agriculture (Aug. 29, 2000) (the City of
Kingsville and local businesses and individuals committed $280,000 in building improvements to
compensate for the higher phone line costs).

101 Capital costs include Remote Access Concentration, Central Office DSLAM, Digital Loop
Carrier DSLAM, leased transport links, servers, and central office routing switch. Capital costs do not
include significant operating expenses. See Nortel Networks, BUILDING A PUBLIC LOCAL AREA NETWORK
at 37 (2000).

2 Federal — State Joint Conference on Advanced Services (last modified Mar. 8, 2000) <http://
www.fcc.gov/jointconference/transcript-dc-1.htne.

103 Id
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LAST MILE CONNECTIONS

The “lagt mile’ is often identified as the most expengve missing link to providing access
to advanced telecommunications services. Fortunately, multiple technologies exist that can cost-
effectively provide “last mile’ connections. The last mile can use wirdine, cable, wirdess, or
satellite technologies to provide high-speed Internet connections.  This section describes the
overdl datus of “last mile’ connectivity in Texas and then discusses the deployment of various
technologies.

The FCC currently requires providers of high-gpeed telecommunications services to
report twice yearly on the growth of lines, providing the most comprehensive and current data
on advanced services deployment. **

High-speed Lines by Technology

% % %
Dec. June June June June Change HH HH
State 1999 2000 2000 2000 2000 1999to | Connected | Connected
Total ADSL Cable Other* Total June 1999 June
2000 2000
Texas 152,518 | 73,117 135,999 65,014 274,130 80 1.75 2.83
North Carolina 57,881 8,662 42,290 30,158 81,110 40 1.44 1.69
M assachusetts 114,116 | 15,802 148,233 19,922 183,957 61 4.28 6.64
California 547,179 | 373,574 297,415 238,700 909,689 66 4.22 6.53
Pennsylvania 71,926 | 18,313 38,340 23,239 79,892 11 1.30 1.36
Nationwide 2,756,492 | 950,590 | 2,248,981 | 1,119,794 | 4,319,365 57 2.29 3.17
Reported Total

*Other includes fiber, satellite, and fixed wirel ess.

The FCC data shows that last-mile connectivity is undergoing rapid growth but that the
absolute numbers of subscribers and the percentage of overdl residential households connected
remans relatively low. High technology dates like Cdifornia and Massachusetts are
experiencing higher levels of subscribership to high-speed servicesthan Texas. Asdiscussed in
a subsequent chapter, this pattern fits the overdl adoption pattern for new technologies, with
rapid growth rates among smal numbers of early adopters that ultimately lead over time to
adoption by mainstream users.

% High-speed Services for Internet Access: Subscribership as of June 30, 2000 at Table 5 (Oct.
2000) (FCC High-speed Services Report, June 2000).
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The FCC dso examined the overdl geogrephic digtribution of advanced services
deployment, by requiring providers to identify those zip codes in which there was at least one
high-speed customer. This data set provides only a very rough estimate of the geographic
digribution of advanced services deployment because it does not show the number of
customers who can actudly obtain service. For Texas, the data shows that 62 urban cities have
four or more high-speed service providers, while 264 urban cities have one to three service
providers. In contrast, no rural city has four or more providers, and 182 rurd cities have at least
one provider.

The next section of this Report examines in more detail the geographic distribution of
advanced services, based on data obtained by the PUC.

Wirdine Technologies

xDSL

The chart on the next page illustrates the deployment of XDSL as of December 1999 by
incumbent loca exchange companies (ILECs) in Texas by population area, with the Council of
Governments (COGs) representing rurd areas. The data indicates that approximately 94.5% of
xDSL subscribers were in urban aress a the end of 1999.'%

% High-speed Services for Internet Access: Subscribership as of June 30, 2000 at 2 and Table 5
(Oct. 2000) (FCC High-speed Services Report, June 2000). This report notes that there are 73,117 ADSL
linesin Texas as of June 2000 and that nationwide ADSL lines increased 156% in the first six months of 2000.
Consequently, the increase in subscribership appears consistent with the PUC data.
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XxDSL Market in Texas— ILEC Figures (End of Year 1999)

Area No. of XDSL accesslines
Large Metro (Group 1) 19,884
Suburban (Group 2) 7,105
Smadl and Medium Metro (Group?3) 1,169
Sub-Total Urban 28,158
Alamo Area Council of Governments 52
Ark-Tex Council of Governments 164
Centra Texas Council of Governments 24
Coastd Bend Council of Governments 88
Deep East Texas Council of Governments 169
East Texas Council of Governments 14
Middle Rio Grande Devel opment Council 1
North Central Texas Council of Governments 1,081
South Plains Association of Governments 1
South Texas Development Council 44
Texoma Council of Governments 5
West Central Texas Council of Governments 3
Sub-Total Rural 1,646
Statewide Total 29,804

The following chart illustrates the deployment of xDSL by CLECsin Texas a the end of
1999. The data suggests that competitive local exchange companies (CLECS) had about 5% of
the total XDSL market in urban aress. It is assumed that the total number of customers that
CLECs currently serve has increased substantially since this data was gathered. While the data
reflects that CLEC deployment has been entirely in urban aress, there is some evidence that
suggests that CLECs are beginning to provide xDSL service in ®me rurd areas with high

population dengties.

XDSL Market In Texas— CLEC Figures (End of Year 1999)

Area No. of xDSL accesslines
Large Metro (Group 1) 881
Suburban (Group 2) 22

Subtotal Urban 903

Subtotal Rural 0

Statewide Total 903
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RECENT XDSL DEPLOYMENT PROJECTS

Since the PUC' s data request, many telecommunications carriers have made significant
announcements of intentions to deploy advanced services capability. These announcements
represent a ggnificant investment in upgrading telecommunications infrastructure to permit high-
speed Internet access.

“Project Pronto” %

SBC Communications (SBC) recently announced a $6 hillion initiative to deliver super-
fadt, dways-on broadband Internet access, utilizing ADSL technology, to customersin its 13
date territory, including Texas. The network developed through the “Project Pronto” initiative
is intended to serve as a platform to deliver next generation, broadband-powered services.
These sarvices incude entertainment quality video and emerging products such as Voice-over-
ADSL, persond videoconferencing, interactive online games, and home networking.

Project Pronto is an example of the migration towards a converged voice, data, and
video network. In generd, the convergence of voice, data, and video into a sngle network
increases the efficiency of the network and provides end users with a angle source for their
communications needs.

The key to achieving the benefits of Project Pronto is the “re-architecturing” of the SBC
network by pushing fiber deep into resdentid neighborhoods. Next generation remote
DSLAM equipment will be ingaled at fiber-copper interfaces to accommodate the transport of
xDSL sgnds.

SBC's god for Project Pronto is to quadruple its ADSL deployment. Thiswill require
upgrading approximately 1,400 central offices with ADSL equipment, laying more than 12,000
miles of fiber optic cable, and ingtdling or upgrading 25,000 neighborhood broadband
gateways.'”” Through this new network, SBC daims that its customers will receive minimum
downstream connection speeds of 1.5 Mbps, with more than 60% of its digible customers
receiving speeds up to 6.0 Mbps.

1% SBC Launches $6 Billion Initiative to Transformit into America’s Largest Single Broadband
Provider, SBC Communications Inc. News Release (Oct. 18, 1999).

97 | mportant to the deployment of Project Pronto is the FCC's recent decision alowing SBC's
ILECs to own next generation equipment functionally equivalent to DSLAMs. See FEDERAL
COMMUNICATIONS COMMISSION, CC DOCKET NO. 98-141, SSCOND MEMORANDUM OPINION AND ORDER
(Sept. 8, 2000).
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Other Initiatives

Sprint, the third largest ILEC in Texas, has agreed, through the operation of its ILECs,
United Telephone Company of Texas and Centrd Telegphone Company, to provide unbundled
xDSL capable loops as part of its proposed Sprint Texas Agreement (STA).*® Further, Vaor
Tdecommunications of Texas, which purchased a number of rurd exchanges from Verizon,
formerly GTE, has agreed to provide xDSL service to ten exchanges'® within 18 months of the
closng of the transaction with Verizon. Subsequently, Vaor will provide XDSL service within
15 months of a bona fide request from customers for no less than 75 xDSL lines™°

In addition, many of the smdler ILECs in the Sate, i.e. co-ops and other independent
telephone companies, have aso begun the process of deploying advanced services to ther
customer base. These companies, some 35 of which serve fewer than 5000 access lines, are
beginning to respond to a growing desire for advanced services.

Prominent examples include Eastex Telephone Cooperaive and Vdley Teephone
Cooperative.™ Eastex began offering ADSL service in December 2000. Initially, Eastex can
make service available with equipment located in each centrd office switching location to 50%
of its customers (gpproximatdy 720). The invesment required for these facilities totds
approximately $1 million, or $1400 per potentid user. Additiona customers may be added a a
cost of approximately $2000 for each additional 12 customers per central office. Eastex
expects to make ADSL available to gpproximately 85% of its customers by the end of the firgt
quarter of 2001.

Vdley Teephone Cooperative began offering XDSL service to its cusomers in
February 1998. At the end of October 2000, Valey Telephone Cooperative served 132
customers, or 2.5 percent of its customer base. Valey Telephone serves 7,300 square miles of
South Texas ranch @untry. From February 1998 until May 1999, Vdley Telephone ingtdled
equipment designed for centrad office gpplications in remote digita loop carrier (DLC) cabinets

1% Notification of MCI Worldcom, Inc. and Sprint Corporation of the Transfer of Control of
Sprint Corporation’s Texas Operating Subsidiaries to Worldcom, Inc., Docket No. 21835, Notice of
Withdrawal at 3 and 13 (Jul. 18, 2000) (despite the demi se of its merger with Worldcom, Sprint has agreed to
develop a standard interconnection agreement for use by its operating subsidiaries).

19 Applications of Valor Telecommunications of Texas, L.P. for Approval of Sale, Transfer, or
Merger, Issuance of Certificate of Convenience and Necessity, Designation as an Eligible
Telecommunications Provider, and Designation as an Eligible Telecommunications Carrier, Docket No.
21834, Final Order at 11 (Jun. 15, 2000). The ten exchanges are Andrews, Brownfield, Crockett, Dumas, Glen
Rose, Lamesa, Levelland, Pecos, Texarkana, and Perryton.

1014, at 11-15.

111

Information regarding Eastex Telephone Cooperative and Valley Telephone Cooperative
provided by TTA (Dec. 2000).

55



Report to the 77" Legislature on Advanced Servicesin Rural and High Cost Areas

dlowing Vdley Teephone to ddiver xDSL to customers in remote arees. Through the
deployment of fiber optics and DL C technology, Vdley Telephone can now offer xDSL service
to 81 percent of its cusomer base. Additiondly, Vdley Teephone plans to ddiver video
services through its network in the future.

Cable Technology

CABLE MODEM

As of June 1, 2000, there were 148,566 cable modems ingtaled in Texas, the mgjority
of which offer two-way access to the Internet.'> This subscriber data reveds that
approximately 4% of the 3,700,000 cable subscribers in Texas subscribe to cable modem
sarvice™®  An andyss provided by the Texas Cable and Tdecommunications Association
shows that high-speed cable service is currently deployed in 49 urban cities. High-speed cable
sarvice is dso avalable in 28 rurd towns in counties with populations grester than 20,000 an in
five rurd towns in counties with populations between 5,000 - 20,000; it is not available in any
town in a county with a population of 5,000 or less.

Appendix | of this Report contains a brief discusson of recent consolidation in the cable
industry and the debate surrounding “open access’ to the cable system by 1SPs. A magp and list
of dties where high-speed cable access is available in Texas is included in Appendix J of this
Report.

Wireless Technologies

FIXED WIRELESS

The market for fixed wireless sarvices is forecasted to reach gpproximately $1 billion by
the end of 2002, according to market researcher Gartner Group. Additiondly, analysts expect
the fixed wirdess market to grow sgnificantly in the next three to five years with projections
estimated at 2 to 2.6 million subscribers by 200314

12 Fax from the Texas Cable and Telecommunications Association (TCTA ), Membership Profile as
of July 2000 (Oct. 5, 2000) (on file with TCTA). Of the 148,566 cable modem subscribers in Texas only 455
are one-way systemsthat utilize the telephone network for the return path to the Internet. In addition, cable
providersin Texas have 394 dial-up subscribers who do not utilize cable modems.

113 Id

14 PETER JARICH & JAMES MENDELSON, U.S. WIRELESS BROADBAND at 243, 252, and 262;
Strategis Group, High-Speed Internet Report at 131 (visited Nov. 8, 2000) <http://www.strategisgroup.
com/>,
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In geographic areas with limited cable or telephone infrastructure, asin many rurd areas
of the United States, including Texas, a fixed wireless network arguably can be deployed much
faster and with substantidly less expense than can xDSL or cable modem offerings™
Consequently, fixed wirdless may prove an excelent dternative for deploying advanced services
into rural areas. Fird, the substantial costs associated with ingtaling and maintaining wiresto a
customer’s premises, which can be cost-prohibitive for wirdine technologies, are not
incurred.'®  Second, ingtallation at the customer’s premises is minimal.  Third, the architecture
of awireless network alows providers to roll out their facilitiesin amanner that is more closdly
related to customer demand.

MMDS

MMDS Internet access offerings currently exist in the following aress of Texas™’

Maximum
Company L ocation Direction Downstream Speed
IINT.net, Inc. Beaumont One-way 10 Mbps
Nucentrix Broadband | Augtin Two-way 1.54 Mbps
Networks, Inc. Sherman
U.S. Interactive d/b/a| Houston One-way 10 Mbps
AccelerNet

Additionally, Worldcom, the largest holder of MMDS licenses, ran MMDS trids in
Dallas during the summer of 2000.**® In February 2000, Nucentrix announced that it would run
fidd trids of Cisco Sysems Vector Orthogond Frequency Divison Multiplexing (VOFDM),
which utilizes MMDS and unlicensed spectrum, in Augtin and Amarillo, during 2000 and that it
plans to deploy the technology in at least 20 markets nationwide by the end of 2001.**°

5 Second Advanced Services Report at 1 44. In its most basic form, a fixed wireless network
requires only a transmission device on one end and a transceiver on the other end to be operational. In
contrast, wireline systemsincur the expense of negotiating rights of way, digging trenches, and laying fiber-
optic cable.

15 FEDERAL COMMUNICATIONS COMMISSION, 14 FCC RCD 10145, 10267, IMPLEMENTATION OF
SECTION 6002(B) OF THE OMNIBUS BUDGET RECONCILIATION ACT OF 1993, ANNUAL REPORT AND
ANALYSIS OF COMPETITIVE MARKET CONDITIONS WITH RESPECT TO COMMERCIAL MOBILE SERVICES
FOURTH REPORT (1999) (Fourth Report).

17 Fifth Wireless Report at E-19.

"8 1d. at E-6.

19 1d. at E20. Additionally, Nucentrix plans to enter 30 additional markets in Texas in the near
future.
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Nucentrix currently holds MMDS licenses in over 30 Texas markets, predominantly in rura
Texas, an areathat coversincludes 3.3 million households.
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LMDS

While LMDS is being tested and deployed by severd companies nationwide, most
deployment is to business customers in urban aress’ LMDS Internet access offerings
currently exist in the following areas of Texas: Ddlas (NextLink); San Angelo, Brownwood, and
Goldthwaite (Central Texas Communications); and Irving (Frazier/King Media).***

One of the early deployments of LMDS has been by Centrd Texas Communications,
an dfiliate of Central Texas Cooperative*? Currently, Central Texas Communicationsis billing
for broadband service to seven business customers in San Angelo and is expanding service to
Brownwood and Goldthwaite.'*

CELLULAR AND MOBILE

In the United States, in the twelve months ending December 1999, mobile telephony
subscribership increased 24 percent from 69.2 million to 86 million.** In fact, 88 percent of the
totd U.S. population have three or more different operators offering mobile telephone service in
the county where they reside.’*® Moreover, 69 percent of the population livesin areas with five
or more mobile telephone operators offering service?

PCS

Although cdlular and broadband PCS technicdly supports high-speed services, few
licensees are using spectrum in this manner.®”  The primary offering currently using this
spectrum for advanced services is AT&T's Project Angdl, which uses broadband PCS
spectrum to reach homes and small businessin the Dallas area™®

120 Advanced Telecommunicationsin Rural Americaat 17.
2L Fifth Wireless Report at E-19.
22 advanced Telecommunicationsin Rural Americaat 27.

23 paUL SHULTZ & RANDY SUKOW, Building the Last Mile: Broadband Deployment in Rural
America at 9 (Jun. 2000).

124 Fifth Wireless Report at 5-6.

¥ 1d. at 6.

2 d.

127 Second Advanced Services Report at 1 53.

128 Id
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Satdllite Technology

Service to whole regions, reaching low subscriber densty areas without costly
condruction of terrestrid networks, makes satellite access to broadband services a viable
dternative for rural areas® Moreover, satdlite accessis not geographically constrained, unlike
other advanced services. For example, “DirectPC reports that remote customers are assured a
dear sadlite Sgnal so long asadear line of Sight to the southern ky is maintained.”** Further,
because sadlite service “provides customers in the most remote rurd areas with the same
qudity of service provided to those in urban aress, it provides a preview of the potentid for
satellite broadband to eliminate geography and location as a cost factor.”***

129 PIONEER CONSULTING, LLC, Next Generation Broadband Satellite Networksat 6-7 (1999).
10 Advanced Telecommunications in Rural Americaat 16.

Bd. a 17.
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CHAPTER 5: ISSUESAND PROSPECTSFOR BROADBAND DEPLOYMENT

“The capita cost of providing DSL to the 397 customers served directly from the centrd office
will be only $38 per customer.... In cold contrast, the average capital cost to provide DSL to
the 390 customers too far away to be served directly from the centra office is nearly $32,000
per customer.”

--Bob Rowe, NARUC President**

Despite the aggressive effort by carriersto roll out advanced services, most competitive
and innovative sarvices are available only in densely populated aress. Targeting these areas
allows advanced services providers to spread the cost among more customers. Recent studies
show thet rura households lack access to advanced services and will be much less likely to
have access to advanced servicesiif left without government assigtance™

However, competition israpidly driving the adoption of broadband technology by users.
It is expected that as users become more familiar with the advantages of speed and as Internet
content becomes more bandwidth extensive, they will demand broadband access. Higtory tells
us that successful products take time to gain a foothold but then rapidly become part of our
lives. This pattern, illustrated below for the telephone, radio, dectric lights, and teevison, will
no doubt occur for broadband products. The difference, today, is that the adoption curve is far
more compressed in time.

100%

Electric
Fercent adopted lights
into society
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//"' M| Telephones
&0 !l Radio
_ | Television
40
Effect of
a0 the Gre-.at
Depression

]
1900 ‘10 20 '30 ‘40 's0 ‘'s0 ‘YO0 'O

Source; <www.startribune.com>

32 Bob Rowe, The Telecom Act Toolbox, (visited Oct. 3, 2000) <http://www.naruc.
org/Congressional/ToolboxAct.htm>.

133 See Falling Through the Net I11.
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This can be illugtrated further by analysts predictions of broadband adoption over the
next four years.

U.S. Subscribers
16,000,000 r
Cabl
14,000,000 [
12,000,000 f DS
10,000,000 [
8,000,000 |
6,000,000 |

4,000,000 f

Wireles
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0 ' ) '

1999 2000 2001 2002 2003 2004

Source: FCC Second Advanced Services Report

In Texas, “rurd areas face unique demographic and distance chalenges in recaiving
advanced telecommunications services. Cariers are deploying advanced telecommunications
sarvices faster in urban than rurd areas due to distance, demographic, and technology
factors.”** Given the disparities between rurd and urban areas in demographic characteristics
such as income, population, and dengty, such an outcomeis hardly surprising.

Advanced Service Deployment is Driven by Distance and Density

High-Speed Subscription Rises with

Population Density Texas )
100 % e 8 Texas counties have

51% of the population, but
only 3% of land area

80 % —

60 % ]

40% - o 89 Texas counties have

o | | | | only 2.3% of the population,
0% J] | | but 44% of land area

0% ™

very sparse (<6) Population Density very dense (>3000)
persons per square mile

134

Brett Perlman, TTA Conference Presentation (last modified Sept. 15, 2000) <http://
www.puc.state.tx.us/about/perlman.cfm>.
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Population density has been determined to be an important aspect of broadband
deployment, irrespective of population.™®  Consequently, for broadband providers it is more
cost effective to provide services if the popuation of an area is concentrated rather than
dispersed. While the cost of wiring rurd Texas would certainly be large, it is beieved that many
rural telephone companies are deploying broadband- capable networks.**

Market forces done are unlikely to address the high-gpeed needs of al rurd Texans. In
more isolated areas, XDSL or cable modem Internet access may not be a plausible solution for
the reasons discussed above. Consequently, in these areas, other technologies, such as fixed
wirdess or saellite, may offer more cost-effective deployment options today. However, in
more densdly populated rurd areas or for those near a centra office, XDSL or cable modem
Internet access may be a viable market oriented solution.

For example, NECA estimated the bllowing xDSL upgrade cogs per line in rurd
exchanges™’

$493 per line for customers within 18,000 feet of a centra office.

$4,121 per line for customers beyond 18,000 feet of a centrd office but within
18,000 of adigita loop carrier termindl.

$9,328 per line for isolated territories where factors such as distance, population
dengsity, or difficult terrain make it uneconomical to upgrade lines.

However, upgrade cogts will differ enormoudy among rurd telephone companies
because of differences in sze of customer bases, locations, age, and condition of ther
networks.™® Asillugrated below, in Texas rurd counties, approximately 21% of access lines
(or 148,000 lines) are more than 18,000 feet from a centra office.™®® Additiondly, the impact

35 High-Speed Services for Internet Access: Subscribership as of June 30, 2000 at 4 (Oct. 2000).
135 NECA RURAL BROADBAND COST STUDY: SUMMARY OF RESUL TSat 2 (Jun. 21, 2000).

537 1d. at 4. These costs per line are based on average characteristics such as line size and
customer density of rural exchanges not upgraded.

¥ d.a 6.
39 Source: 1999 Texas Carrier Data. Ironically, in communities with populations between 20,000
and 100,000, 30% of the access lines (or 589,000 lines) are more than 18,000 feet from a centra office.

However, this data does not indicate whether a customer may be within 18,000 feet of aDLC or located in an
isolated area.
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of deployment from SBC's Project Pronto and other commitments of Texas ILECs on rurd
Internet access remains to be seen.*®

< 12kft 12to18kft > 18kft
fromCO fromCO fromCO

Counties with 50,000 19,500 15,000
R Population <5000 59% 23% 18%
e Counties with 383,000 109,000 133,000
T Population >5000, ~ 61% 17% 21%
iy <20000
B
Counties with 907,000 487,000 589,000
Populaton 46% 25% 30%

>20000, <100000

Total 1,340,000 615,500 737,000
50% 23% 27%

Conclusion

It is difficult to estimate the cost of upgrading dl the loops in Texas to advanced service
capability. The difficulty is compounded by the fact that the PUC only has jurisdiction over
telecommunications companies that provide xDSL service; the PUC does not regulate wireless
technologies, cable services, and satdlite technologies. It is important to note thet on a
nationwide bass “the number of sparsdly populated [areas] with high-speed subscribers
increased by 69% during the first haf of this year, compared to an increase of 4% for the most
densaly populated [areas].”*** Conseguently, while market forces adone are unlikely to address
the high-speed needs of Texans in isolated areas for XDSL or cable modem Internet access,
other technologies, such as fixed wirdess or satellite, may offer cost effective deployment
options.

Policy makers and governments have arole in accelerating the deployment of advanced
services to traditiondly underserved aress, such as rura communities. A darting point is to
identify places in Texas where market forces are not likely to deliver broadband services.
These areas will mogt likely need some form of public assstance or intervention before
broadband services will be deployed. By focusing only on such places, targeted incentives or

10" See Chapter 3 of this Report for further information regarding alternative technologies and
SBC's Project Pronto.

1 High-Speed Services for Internet Access: Subscribership as of June 30, 2000 at 4 (Oct. 2000).

64



Report to the 77" Legislature on Advanced Servicesin Rural and High Cost Areas

programs that are cost effective and manageable can be formulated. This topic is addressedin
Chapter 6 of this Report.
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CHAPTER 6: POTENTIAL PoLICY SoLUTIONS'#

“Public policy to dose the digita divide should build human capitd by giving people the capita
skills to use the information age technologies, the experience to make them comfortable with
these technologies and the resources to obtain the necessary hardware a home, where they
conduct their daily activities.”

-- Marc N. Cooper, Consumer Federation of America

M eeting State and Federal Policy Goals for Advanced Services

Both Congress and the Legidature have recognized the importance of access to
advanced telecommunications services. In Section 706 of the Federd Telecommunications Act,
Congress requires that advanced telecommunications capability be deployed to dl Americans
on areasonable and timely bass. Smilarly, Section 51.001(g) of the Public Utility Regulatory
Act enunciates Texas policy that dl regions of the state, including low-income customers and
cusomers in rurd and high cost regions, have “reasonably comparable” access to advanced
telecommunications services.

These sections make clear tha the ultimate policy objective is universa broadband
access for dl citizens within a reasonable time period. Indeed, some jurisdictions have begun to
establish a date certain for achieving ubiquitous broadband access. In lowa, for example, the
recently released lowa 2010 Strategic Plan established 2005 as the god for al lowans to have
access to advanced telecommunications services and 2010 as the goa to electronically connect
dl lowansto each other and the world.**®

Additiondly, the State of North Carolina has entered a "socid contract” with BellSouth,
Sprint and Verizon.  These companies have agreed to work with I1SPs, telephone
cooperatives, state government, and others in the communications industry to provide
affordable, high-speed Internet access to al aress of the state within three years. They will
provide loca did-up Internet access from every telephone exchange within one year.

2 Numerous state and federal policies and programs that affect the deployment of advanced
services in rural and high cost areas of Texas have already been implemented. See Appendix N of this
Report for adiscussion of current state and federal policies or programs.

3 Governor’s Stragetic Planning Council, IOWA: THE STATE OF THE FUTURE 2010 at 13 (Nov.
2000) < http://www.iowa2010.state.ia.ug/library/fina report/finalreport.htm>.

144 North Carolina, Office of the Governor, BRIDGING THE DIGITAL DIVIDE IN NORTH CAROLINA
<http://www.governor.state.nc.us/news/rel eases/Digital Divide.htrre.
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Smilaly, Texas should edablish a goa that dl Texans have access to advanced
services by a date certain.  Importantly, this access should be affordable and service should be
relidble, easy to use, robust, and scdeable to growing needs and uses. Findly, it must remain
flexible enough to adapt to next generation technological advances.

Issuesin Meeting State and Federal Policy Goals for Broadband Access

As this Report has shown, there are many encouraging signs that competition and
technology are driving broadband deployment, particularly in urban parts of the State.
Telecommunications carriers, cable companies, wireless providers, and satdlite companies are
al making large investments across the state to provide access to advanced tdecommunications
capabilities. At the same time, the Sate is a an early stage of technology adoption with current
penetration levels for broadband remaining relatively low.

This Report has dso highlighted severd emerging issues indicating that some regions of
the state and certain customers nay be not be receiving reasonably comparable access to
advanced telecommunications services. Theseissues are:

=  Cod and avalability of “middle mile’ connectivity in rurd aress.

= Lack of widespread deployment of “last mile’ broadband connections in rurd
aress.

= Lower usage of computers and the Internet by certain groups of Texans,
particularly “at risk” populations, in both rural and low-income aress.

This Report has described why access to advanced telecommunications services is
important for maintaining the economic viability of rura communities and for obtaining accessto
vitd community services, such as hedth care and education. If the Legidature believes that
certain communities and individuds are being left behind, then the state should adopt public
policies to address these issues.

The next section offers policy objectives and recommendations that the Legidature may
wish to condder in implementing the stat€’' s palicy “to ensure that cusomersin dl regions of this
date, induding low-income customers and customers in rurd and high cost areas, have access
to telecommunications and information services, including...cable services, wirdess services,
and advanced telecommunications and information services” This section first suggests overdl
policy objectives that the Legidature should adopt and then discusses specific policy dternatives
that the Legidature may consider.
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PUBLIC POLICY OBJECTIVES

The following tenets are important for developing an overal framework for supporting
advanced services deployment in rurd Texas.

TECHNOLOGY NEUTRALITY

Rurd Texas is not only vast but has varying geogrephy and levels of wedth.
Consequently, an advanced services technology or service that is well suited for one region
might be ingppropriate for another. Even when geographic smilarities exist, demographic
characterigtics like population density and income level may affect the cost of deployment. To
meet these chdlenges, advanced services providers are experimenting with a variety of
technologiesto reach “end-use’ customers.

Therefore, it is important to encourage the deployment of advanced services to rurd
Texans in a technology neutrd and codt-effective manner.  In this rgpidly changing, dynamic
environment, it is too ealy to declare a paticular technology or service the winner.
Consequently, any public policy adopted a the State level should encourage advanced services
deployment without reference to any specific technology.

AVOIDANCE OF EXCESSIVE REGULATION

Potentia policy solutions for encouraging deployment in rurd aress require credivity,
innovation, and smplicity.  Currently, unregulated companies or unregulated affiliates of
regulated entities provide most broadband services. Further, regulating these entities or
requiring them to provide broadband services to specific rurd areas could hamper innovation
and compsetition. Consequently, to the extent the Legidature desires to speed-up the wide scale
deployment of advanced services, incentives could be used rather than regulation. However, if
regulation is necessary, it should be the least intrusive means available.

ENCOURAGING LOCAL SOLUTIONS

Public policies that ae pro-competition and pro-invetment should encourage
deployment of advanced services to rural areas. Additiondly, policies that encourage these
solutions a the locd level are more likely to result in the efficient use of resources and better
meet the needs of rural communities.

For instance, while the overal data shows that broadband deployment is occurring & a
much faster pace in urban areas, there are examples of rural communities that have obtained
advanced services via innovative market-based thinking. Consequently, the Legidature should
encourage locd solutions and the sharing of “best practices’ among rurd communitiesin Texas
and other states.
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AVOIDING “ ONE SIZE FITSALL” SOLUTIONS

One-Sze-Fits-All policies are unlikely to achieve widespread success. The differing
capabilities of various broadband technologies guarantee that one particular technology or set of
market players may not provide the best answer in dl locations and circumstances.  For
example, consumers in remote areas may be more codt-effectively served by wirdess and
satellite services than by existing telecommunications or cable infrastructure,

Moreover, differing economic and demographic characteridtics in various communities
may require different policy solutions. Developing a“toal kit” approach that alows communities
to select the program that best fits the need may be the most effective policy solution.

Specific Policy Alternatives to Encour age Deployment

In this section, specific policy adternatives to encourage advanced services deployment
inrurd areas are explored.

EXPANDED DATA COLLECTION ACTIVITIES

Pennsylvania and Georgia have recently developed Internet-based comprehensive
telecommunications fadility inventories.* These inventories have been useful both in identifying
those pats of the date lacking telecommunications fecilities and for use by economic
development officids and others in Ste sdlection decisons. While carriers were initidly reluctant
to provide data, they have found these tools useful in better understanding telecommunications
deployment.

DEMAND AGGREGATION

Demand aggregation is a concept thet is based on the ample premise that the sum of the
parts is more vauable than the parts themsdves. In demand aggregation, severa smadl
customers who desire broadband services join together and hold themsalves out to a provider
as asngle customer that is large enough to warrant private investment in providing the service.
This group may congst of loca school digtricts, loca government entities, smal businesses, and
individua resdents. Once this group reaches critical mass, they become an attractive business
opportunity to an advanced services provider.

% See Georgia' s map <http:/maps.gis.gatech.edu/tel ecomweb/index.html> and Pennsylvania's
map <http://guoray.ist.psu.edu/info/Publications ESRI_P147.htm>.
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The gpproach has worked. For ingtance, in Stanly County, North Caroling, the local
school didrict, library, hospitd, and community college banded together through demand
aggregation to bring high-speed access to their rurad community.**

Berkshire Connect, a consortium of private companies, government officids and
nonprofit organizations, is one of the best-known demand aggregation success dories.
Businesses in rua Western Massachusetts faced high codts for telecommunications services
due to the lack of a community point of presence” In response to this problem citizens
formed a consortium with state backing to measure the demand for services, assess potentia
technology solutions, and develop an economicaly viable busness plan to atract a new
advanced services provider to the region. Massachusetts provided $1.5 million in funding for
the initial needs assessment and additiond capita expenditures.

Demand aggregation creates a win-win Stuation for the rura resident and the advanced
services provider. While individud customers in a rurd area may not judify the invesment
necessary to bring advanced services to a rurd area, demand aggregation creates aleve of
certainty for providers that an investment can be profitable. Conversdly, rurd communities, by
projecting the aggregate demand of their customer base, increase their buying clout and gain
collective bargaining power.

Importantly, demand aggregation creates an incentive for deployment of advanced
sarvices infrastructure in areas that otherwise would be overlooked. Consequently, demand
aggregation may be a policy worth congdering for the deployment of advanced
telecommunications services to rurd arees.

ANCHOR TENANCY

Anchor tenancy follows the demand aggregation concept, but utilizes large consumers of
telecommunications services (such as loca government, schools and libraries) to guarantee a
catan levd of consumption, thus mitigating the risk of making the rdatively high fixed
investment.

Once the fixed investment is made, the incrementa cost associated with serving
additiond businesses and individuds is rdaively low, thus increesng the penetration of
advanced services to communities while maintaining profitability.

196 William Wright, Overcoming Barriersto Rural Access. Policy Recommendations(visited Nov.

8, 2000) <http://www.itc.org/aaron/archive/current/msg00079.html>.

7 | ouise Finckd, The Road Less Traveled, CIO MAGAZINE (Oct. 15, 2000)

<http://www.cio.com/archive/101500_road.html>.
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Colorado’s Beanpole Project (HB 99-1102), enacted in the 1999 session, provides an
example of anchor tenancy. Under the “Beanpole Project,” public sector users pool buying
power to provide market incentives to private providers to set up a multitude of loca Network
Access Points. In thisway private providers are guaranteed sufficient return to mitigate risking
the relatively high fixed cods of locating this facility in under-served areas. Once the Network
Access Point is located in the community to serve these “guaranteed” customers, the
incrementa cogt to add additiond individuds and businesses to the network is rdaively smal,
thus an increase in broadband diffusion is possible. A totd of $4.6 million was appropriated to
asss locd communities in accomplishing thisin Colorado.

The concept behind the Beanpole Project is smilar to the Texas Generd Services
Commission’s Texas Telecommunications Infrastructure Gateway (TTIG). The TTIG project,
currently being piloted in four Sites, seeks to push technology and Network Access Points
further into communities™*® While currently unfunded, GSC has long range plans to roll out
services to 50 Sites.

ENCOURAGE COMMUNITY NETWORKS

The recent Community Network Initiatives undertaken by the TIF could be expanded.
During the firg round, the TIF Board funded 36 proposas for community networks. While the
details of each network differed, each proposal was required to have public access, training,
local contert and ability to demondrate long term sustainability.

These community networks alow broad community participation and appear to have
been successful in bringing advanced telecommunications services to the communities they
sarve. These initiatives could be expanded, and participation by other than existing TIF
stakeholders (schools, libraries, hospitals, and universities) could be encouraged.

PROVIDE COMMUNITY INTERNET ACCESSAND TRAINING TO “AT RISK” POPULATIONS

The gate could establish and fund public/private partnerships to develop Community
Technology Centers (CTC). These CTCs provide individuas in under- served inner cities and
rura areas with access to computers, technology literacy training and the Internet. For example,
Florida has entered into a partnership with Virginia based non-profit PowerUP to link
communities to computers and information technology. PowerUP provides computers,
software, technica support and staff training. Private corporate Soonsors provide infrastructure.
The State funds other program costs.**

“8 For more information on the Texas Telecommunications Infrasturture Gateway, see
<www.ttig.state.tx.us>.

9 The “PowerUP Florida” partnership is currently composed of the Governor's Office, industry

leaders, non-profit community groups, the Searcy Foundation, Florida A&M University’s Institute on Urban
Policy and Commerce, and the national PowerUP Inc. Senate Bill 406 provides $500,000 through Florida
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USE EcONOMIC DEVELOPMENT FUNDS FOR RURAL TELECOMMUNICATIONS
INFRASTRUCTURE |NVESTMENT

The gate could use existing or new economic development funding specificdly for the
purposes of enhancing tdecommunications infragtructure.  Exidting funding mechaniams for
economic development include dtate sdes tax adder programs (“4A/4B” programs) and
Community Development Block Grants. Making minor changes to exigting programs may alow
the funds to more easly be used for tedecommunications infrastructure given that the
infrastructure is gppropriate for economic development.

Similarly, the Texas Agriculturd Finance Authority ("“TAFA™) could be used to make
loans to rurd telecommunications projects. TAFA provides financid assistance to creditworthy
individuas and businesses in partnership with banks or other agricultura lending ingtitutions
through six programsto digible agricultural busnesses.

PROVIDE TAX INCENTIVES FOR DEPLOYMENT

The state could provide tax relief in some form for companies that agree to provide or
that are currently providing advanced services in rura aress. For example, the Comptroller has
proposed a refund of the sdes and use taxes that companies pay on items used to bring
advanced services infrastructure to rurad areas, and, tdecommunications companies being
eigible for a franchise tax credit for advanced services infrastructure investments outside the
date’ s metropolitan areas.™

DEePLOY FIBER OPTIC CABLESIN THE STATE'SRIGHTS OF WAY

The gstate could adopt a policy that that alows the state to contract with a private
advanced sarvices provider to ingal and maintain a public/private fiber optic network adong the
dae's highway rights of way. This network would lease capacity in a non-discriminatory
fashion to providers. For example, Florida s Department of Transportation and Department of
Management Services entered into a contract with Florida Fiber Networks for a 99-year build,
operdaion, and maintenance arrangement.  This fiber network will provide broadband capacity
to rural and urban areas™*

A&M'’s institute to help fund the project. Among those companies partnering in the Florida initiative
include: Intermedia Communications, AT& T, Universal Studios, Maxcess, Forrester Research, Verizon, Time
Warner, MasTech, Cenetec, Gulf Power, and Semtor.

%0 Russell Gold, Tax Proposal Seeks Wider Web Access, WALL STREET JOURNAL at T1 (Nov. 1,
2000).

B Kim Sunderland, Florida Regulators, Industry Spread Broadband Plan, PHONE PLUS
MAGAZINE at 36 (Oct. 1, 2000).
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ALLOW PRIVATE ACCESS IN LIMITED SITUATIONS TO THE TEX-AN 2000
INFRASTRUCTURE

The date could dlow private access to the TEX-AN 2000 system in rurd aress in
limited Stuations. This access would only be alowed where specific criteria are met, the market
has failed to provide an advanced services solution, and the community or private entity agrees
to bear aportion of the infrastructures cost. For example, private access may only be afforded
to private entities in communities of 5,000 or fewer resdents upon a demondration by the
community that demand aggregation and/or anchor tenancy has faled, that an economic benefit
is attainable, and the private entity commits to bear aportion of the infrastructure costs.

PROVIDE A NARROW EXCEPTION FOR RURAL MUNICIPAL GOVERNMENTS TO PROVIDE
ADVANCED SERVICES

Similarly, the state could create a narrow exception to PURA § 54.202 that would
dlow rurd municipd governments to build their own telecommunications infrastructure and
provide advanced sarvices. This dternative would only be available if local efforts to aggregate
demand fail or the serving ILEC fails to provide advanced services within a specific amount of
time of a specified number of bonafide requests for such service. Currently state law prohibits
municipa authorities and local governments from operating as teecommunications companiesin
Texas™ Consequently, in a rurd area if the ILEC does not initiate rollout of advanced
sarvices, rurd resdents may be chalenged to find an aternative provider.

ENHANCE STATEWIDE TELECOMMUNICATIONS STRATEGIC PLANNING

The dae could enhance statewide tedlecommunications planning. Currently, multiple
date agencies share respongbility for various aspects of telecommunications and/or advanced
sarvices planning. The PUC has responghility for regulatory and policy issues, the Generd
Services Commission has responghility for the sate network, the Department of Information
Resources oversees stae information technology resources, the Comptroller's office is
implementing an egovernment initiative to move government informeation online, and the TIF
Board issues grants to digible recipients.

A more coordinated approach to addressing state advanced services policy issues may
be required to ensure that advanced tdecommunications services reach dl Texans. While
coordination could be done through informa interagency staff meetings and policy discussons,
or through a more forma mechanism, the gate could assign one dtate agency the authority
necessary to coordinate planning for deploying advanced services.  Affixing accountability to
one agency should provide a more focused and efficient effort.

52 pURA §54.202.
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In determining accountability, the state may dso want to adopt easly verifiaddle
performance measures. By developing measurable gods the state could assure that a policy
objective, such as obtaining universal broadband access by a date certain ismet. The PUC has
recently implemented an internd performance measure for broadband access. Other states,
such as lowa, have implemented a broad set of objective measurements to ensure that the state
meets its policy objective of universa access™?

158 Governor’ s Stragetic Planning Council, lOWA: THE STATE OF THE FUTURE 2010 at 16.
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Appendix A: County Listing

Parties in these proceedings explored methods in which to gather and aggregate useful
information without compromising confidentidity of competitivey-sengitive data. Asaresult, the
data are first aggregated by county, and then the largest counties in the Sae are grouped
according to size. Because the Rurd category of counties (populations below 100,000) ill
varied so widely in both population and access to services, they were separated by geographic
area and by size grouping. The geographic areas used for this sudy correspond to boundaries
of the 24 Councils of Government (COGs) aress in
Texas, with two exceptions™*  Within each of the 22
resulting geographic aress, then, the counties were
separated into three population size groupings.

Regional Groupings

1 [ AlamoAreaC. O. G.
2 | Ark-TexC.O.G.
3 | BrazosValey C.O. G.
4 | Capital AreaP. C.
5 | Central TexasC. O. G.
6 | Coasta Bend C. O. G.
7 | ConchoValley C. O. G.
8 | Deep East TexasC. O. G.
(Incl. S.E. TexasR. P. C))
9 | East TexasC. O. G. 16 | PanhandlieR. P. C.
10 | Golden Crescent R. P. C. 17 | PermianBasinR. P. C.
11 | Heart of TexasC. O. G. 18 | RioGrandeC. O. G.
12 | Houston-Galveston A. C. 19 | South PlainsA. G.
13 | MiddleRio GrandeD. C. 20 | South TexasD. C. (Includes
Lower Rio Grande Val. D.C.)
14 | North Central TexasC. O. G. 21 | TexomaC. O.G.
15 | North TexasR. P. C. 22 | West Central TexasC. O. G.

™ To further preserve confidentiality, counties in the Deep East Texas Council of Governments are
combined with the South East Texas Regional Planning Commission, and counties in the South Texas
Development Council are combined with the Lower Rio Grande Valley Development Council.
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County Population Aggregation Groupings

LargeMetro (Group 1) Counties

Harris 3,158,095 Tarant 1,327,332
Ddlas 2,023,140 El Paso 701,576
Bexar 1,359,993 Travis 693,606
Suburban (Group 2) Counties. Larger Countiesnear Metro Areas
Callin 401,352 Gaveston 242,979
Denton 365,058 Brazoria 225,406
Fort Bend 321,149 Williamson 210,477
Montgomery 258,127
Small and Medium Metro (Group 3) Counties: Other Larger Counties
Hidadgo 510,922 Ector 124,727
Cameron 320,801 Taylor 121,456
Nueces 317,474 Midland 118,662
Jefferson 241,940 Johnson 114,052
L ubbock 230,672 Gregg 113,147
Bdl 222,302 Potter 109,243
McLennan 202,983 Tom Green 102,648
Webb 183,219 Grayson 101,541
Smith 166,723 Hlis 100,627
Brazos 133,008 Randdl 98,922
Wichita 128,827
Rural Counties
Alamo Area Council of Governments
Over 20,000 5,001 — 20,000 5,000 or Less
Kenddl 20,394 |Gillexpie 19,909 (None)
Wilson 30,194 |Frio 15,875
Atascosa 35,268, |Bandera 15,005
Medina 36,827 |Karnes 12,501
Kerr 42,623
Comad 70,682
Guadaupe 77,963
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Ark-Tex Council of Governments

Over 20,000 5,001 — 20,000 5,000 or Less
Titus 25,245 |Franklin 9,589 |Ddta 4,941
Cass 30,518/ |Morris 13,302
Hopkins 30,535 |Red River 13,794
Lamar 45,772
Bowie 83,672
Brazos Valley Council of Governments
Over 20,000 5,001 — 20,000 5,000 or Less
Grimes 22,846| |Madison 11,932 (None)
Washington 29,033 |Leon 14,450
Burleson 15,368
Robertson 15,534
Capital Area Planning Council
Over 20,000 5,001 — 20,000 5,000 or Less
Fayette 21,101 |Blanco 8,213 (None)
Burnet 30,755/ |Llano 13,104
Caadwdl 31,625 |Lee 14,792
Bastrop 49,031
Hays 86,284
Central Texas Council of Gover nments
Over 20,000 5,001 — 20,000 5,000 or Less
Milam 24,266| |San Saba 6,424 |Mills 4,771
Corydl 77,438 |Hamilton 7,608
Lampasas 17,491
Coastal Bend Council of Gover nments
Over 20,000 5,001 — 20,000 5,000 or Less
Aransas 22,579 |Brooks 8,458 |Kenedy 427
Bee 28,054 |Live Oak 10,157| |McMullen 783
Kleberg 30,216| |Duvd 13,607
JmWidls 39,842
San Patricio 69,626
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Concho Valley Council of Governments

Over 20,000 5,001 — 20,000 5,000 or Less
(None) Refugio 7,882 |Serling 1,385
McCulloch 8,778 |lrion 1,696
Menard 2,333
Schleicher 3,047
Concho 3,104
Coke 3,426
Mason 3,650
Kimble 4,199
Reagan 4,228
Sutton 4,437
Crockett 4518
Deep East Texas Council of Gover nments
(Indludes South Eagt Texas Regiond Planning Commission)
Over 20,000 5,001 — 20,000 5,000 or Less
Tyler 20,107| |San Augudtine 8,184 (None)
San Jacinto 20,860/ |Sabine 10,565
Houston 21,884( |Trinity 12,410
Shelby 22,652 |Newton 14,418
Jasper 33,203
Polk 47,452
Nacogdoches 56,716
Angdina 76,799
Hardin 48,403
Orange 84,648
East Texas Council of Governments
Over 20,000 5,001 — 20,000 5,000 or Less
Panola 23,005 |Rans 8,213 (None)
Wood 34,170 [Marion 10,672
Upshur 35,416| |Camp 10,978
Cherokee 42,778
Van Zandt 42,998
Rusk 45,636
Anderson 52,540
Harrison 59,687
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|Henderson | 67,347 | | || |
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Golden Crescent Regional Planning Commission

Over 20,000 5,001 — 20,000 5,000 or Less
Cadhoun 20,806| |Goliad 6,776 (None)
Victoria 82,024 |Jackson 13,656
Gonzales 17,569
Lavaca 18,676
Dewitt 19,674
Heart of Texas Council of Governments
Over 20,000 5,001 — 20,000 5,000 or Less
Limestone 21,059 |Bosgue 16,674 (None)
Hill 30,033 |Freestone 17,540
Fdls 17,747
Houston-Galveston Area Council
Over 20,000 5,001 — 20,000 5,000 or Less
Audin 22,903| |Colorado 18,880 (None)
Chambers 23,545
Wadler 26,792
Matagorda 37,910
Wharton 40,146
Walker 54,528
Liberty 63,948
Middle Rio Grande Development Council
Over 20,000 5,001 — 20,000 5,000 or Less
Uvdde 25,619 |Ladle 5,935 |Red 2,686
Va Verde 43,115 |Dimmitt 10,486| |Kinney 3,481
Maverick 47877 |Zavda 11,955 |Edwards 3,738
North Central Texas Council of Governments
Over 20,000 5,001 — 20,000 5,000 or Less
Pdo Pinto 25,494 |Sovervell 6,235 (None)
Erath 31,275 |Jack 7,314
Rockwall 35,923
Hood 36,205




Report to the 77" Legislature on Advanced Servicesin Rural and High Cost Areas

Navarro 41,366
Wise 42,387
Kaufman 63,857
Hunt 69,309
Parker 78,811

North Texas Regional Planning Commission

Over 20,000 5,001 — 20,000 5,000 or Less
(None) Archer 8,276 |Foard 1,726
Clay 10,407| |Cottle 1,957
Wilbarger 14,138 |Baylor 4,165
Y oung 17,575 |Hardeman 4,701
Montague 18,290
Panhandle Regional Planning Commission
Over 20,000 5,001 — 20,000 5,000 or Less
Gray 23,719 |Hartley 5,121| |Roberts 088
Hutchinson 23,973 |Wheder 5,309| |Briscoe 1,982
Hansford 5,396/ |Armsrong 2,172
Ddlam 6,361 |Oldham 2,219
Carson 6,698/ |Sherman 2,905
Childress 7,630 |Lipscomb 3,027
Castro 8,307| |Coallingsworth 3,330
Swisher 8,347 |Hemphill 3,618
Ochiltree 8,902/ |HAl 3,705
Parmer 10,475 |Donley 3,810
Desaf Smith 19,448
Moore 19,510
Permian Basin Regional Planning Commission
Over 20,000 5,001 — 20,000 5,000 or Less
Howard 32,562 [Matin 5,078| |Loving 106
Winkler 8,037| |Borden 748
Ward 11,891 |Terdl 1,189
Andrews 14,072 |Glasscock 1,454
Dawson 14,793 |Upton 3,815
Reeves 14,856| |[Crane 4,557
Gaines 14,985
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| | [Pecos | 16,196 | |

86



Report to the 77" Legislature on Advanced Servicesin Rural and High Cost Areas

Rio Grande Council of Governments

Over 20,000 5,001 — 20,000 5,000 or Less
(None) Presidio 8,577 |Jf Davis 2,234
Brewster 9,039 |Culberson 3,136
Hudspeth 3,328
South Plains Association of Gover nments
Over 20,000 5,001 — 20,000 5,000 or Less
Hockley 23,933 |Lymn 6,591 |King 348
Hde 36,603| |Baley 6,831 [Motley 1,280
Croshy 7,375 |Dickens 2,254
Y oakum 8,169 |Cochran 3,978
Hoyd 8,213 |Gaza 4,632
Terry 13,003
Lamb 14,849
South Texas Development Council
(includes Lower Rio Grande Valey Development Council)
Over 20,000 5,001 — 20,000 5,000 or Less
Starr 55,560, |Zapata 11,266| |Jm Hogg 4,925
Willacy 19,662
Texoma Council of Gover nments
Over 20,000 5,001 — 20,000 5,000 or Less
Fannin 27,655 (None) (None)
Cooke 32,989
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West Central Texas Council of Gover nments

Over 20,000 5,001 — 20,000 5,000 or Less

Brown 36,903 |Haskdl 6,107 |Kent 863
Mitchell 8,768 |Throckmorton 1,704
Coleman 9,590 [(Stonewdl 1,807
Stephens 9,902 |Shackeford 3,335
Runnds 11,457 |Knox 4,309
Cdlahan 12,816| |Fisher 4,352
Comanche 13,595
Nolan 16,486
Eastland 17,857
Scurry 18,185
Jones 18,803
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Appendix B: Exchanges without Accessto a L ocal Dial-Up | SP*°

EXCHANGE (COUNTY)
Big Bend Nationd Park (Brewster)

Comstock (Val Verde)
Facon (Zapata)

Heath Canyon (Brewster)
Langtry (Vd Verde)
Orla (Reeves)

Sheffidd — (Pecos, Crockett, Terrell)

COMMENTS
Schoals have access through regiona connections.

Schoals have access through regiona connections.

Schoals have access through regiona connections.

% Information provided by the Texas Telephone Association (TTA); Accurate as of Dec. 1, 2000.
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Appendix C: EASand ELC Palicies

Texas Extended Area Service (EAS) and Extended Locd Cdling (ELC) policies are
designed to expand the calling scope of loca exchanges for the price of aloca cdl or afla
rate.”®® These policies enable rural and high cost areas to access other exchanges and possibly
even additional 1SPs with a locd cdl. Whether the gains made in the provison of kesic
telephone services resulting from these policies can be duplicated to enhance the provison of
advanced services for rura and high cost areas has not been fully answered.

The EAS and ELC palicies have provisions and mechanisms that both enable and congrain
access to advanced services. The mechanisms that enable access to advanced services are the
petition and community of interes. The congtraining mechanisms are exemptions to the ELC
policy that protect smal and cooperative type telephone companies.

The exercise of petitioning for an extended cdling area is an enabling mechanism that
demondrates a community of interest and subditutes for demand in the market. This
mechaniam is efficient in identifying demand for advanced sarvices in rurd and high cost areas
but also leads to cross subsidies due to the flat rates that are charged. Cross subsidization has
occurred in basic telephone service EAS and EL C arrangements as non and low users subsidize
the petitioning specid interest groups who gain more from the extended caling area. However,
this mechanism a<so leads to greater equity in the availability of telephone services. In terms of
advanced services, particularly Internet access, the notion that aflat rate is better may also lead
to the same cross-subsidies observed in providing basic telephone services.

The exemptions to EAS and ELC palicies for locd exchanges owned by cooperatives
and smal companies with less than 10,000 lines may be a detriment to the provison of
advanced sarvices. The underlying motive of the exemption is to protect small telephone
companies and cooperatives that largely serve the rurad and high cost areas. However, the
reverse Sde of the policy crestes a disncentive for small companies to expand and invest in
telephone infrastructure, and even more so in infrastructure and technologies that support
advanced services. This leads to a very criticd aspect of access to advanced services.
technology.

The avallability and price of access to advanced services is contingent upon the
deployment of technology for advanced services. EAS and ELC policies potential success as
the vehicle of deployment of advanced services for the rura and high cost aress lies in its ahility
to support, or perhaps even mandate, the level of technologies described in Chapter 3 of this
Report.

1% See Public Utility Regulatory Act, TEX. UTIL. CODE ANN. §§ 55.021-55.024 and 55.041-55.048
(Vernon 1998 & Supp. 2000) (PURA).
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Appendix D: Interexchange Services

With the divedtiture of the Bell Operating System in 1984, the nation was divided into
serving areas known as Loca Access Transport Areas (LATAS). Bel Operating Companies
(BOCs), such as Southwestern Bell Telephone Company (SWBT), were redtricted from
providing long-distance cadling services between LATAS (interLATA sarvices).  InterLATA
long-distance cdls were to be provided by interexchange carriers (1XCs).™®” BOCs were
dlowed to provide intraLATA toll services; i.e. long distance caling services within LATAs. A
Sseparate consent decree created Similar geographic aress, caled Service Market Areas
(SMAS), in the GTE Southwest, Inc. (GTE-SW) operating area. There are 16 LATAS and
two SMAsin Texas.™

After the passage of the federd Telecommunications Act (FTA),™® GTE-SW’ s affiliate
GTE Long-Digtance, Inc. (GTE-LD), like the &ffiliates of some smaller ILECs, began providing
interexchange services to retail customers. In addition, the FCC has since permitted SWBT to
offer such servicesin Texas™®

In order to promote fair competition, “equa access’ features were ingtdled in switching
offices. Equd access dlow calers to pre-sdect their long-distance company and then connect
to that carrier directly by diding “1” before they place along distance cdl. Nearly al telephone
customers in Texas now have equa access to long-distance companies for interLATA cals.
Prior to equal access customers were forced to did at least five extra digits, usualy an access
code of the form 10-10- XXX, before reaching their desired long distance carrier.

Equa access and pre-subscription were not mandated for intraLATA long-distance
cdls. ILECs were dlowed to retain ther role as the carriers of intraLATA toll calls unless the
customer dialed specia codes to access another carrier. However, P.U.C. SUBST. R. 26.275
required certificated tdecommunications utilities to file an implementation plan to provide
intraLATA equal access no later than February 8, 1999.° With the implementation of
intraLATA equa access, customers are able to sdlect a long-distance carrier other than the

7 X Cs are traditionally long distance companies such as AT& T, Worldcom, and Sprint.

%8 pyblic Utility Commission of Texas, Scope of Competition in Telecommunications Markets of
Texasat 70 (Jan. 1999).

9 Telecommunications Act of 1996, Pub. L. No. 104-104, 110 Stat. 56 (codified as amended in
scattered sections of 15 and 47 U.S.C.) (FTA).

1% FTA § 271 allows SWBT and other BOCsto provide interLATA services after they meet certain
specified conditions. (These conditions are enumerated in the PUC's 1997 Scope of Competition in
Telecommunications Markets of Texas Report at Appendix D-4,5; The FTA gave authorization to GTE to
provideinterLATA services upon its enactment.

81 PU.C. SUBST. R. 26.275 allows a local service provider serving fewer than two percent of the
nation’ s subscriber lines to petition the PUC for a suspension or modification of the rule.
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local service provider to carry intraLATA cdls. SWBT implemented intraLATA equa access
on May 7, 1999,

162 petition of AT& T Communications of the Southwest, Inc. to Require Southwestern Bell
Telephone Company to Implement IntraLATA Presubscription no later than February 8, 1999, Docket No.
17000, Final Order (Apr. 8, 1999); Application of Southwestern Bell Telephone Company for Approval of

Implementation Plan for Texas 1+ Equal Accessor IntraLATA Toll Dialing Parity, Docket No. 19919, Fina
Order (Apr. 8, 1999).
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Appendix E: Technology Overview

Wirdine Technologies

Advanced or high-speed wirdine services are comprised of ISDN and xDSL
technologies.

INTEGRATED SERVICES DIGITAL NETWORK (I SDN)

ISDN is a digita-based connection over the public telephone network that alows
smultaneous voice and data transmisson. ISDN can integrate voice, data, video, and image
sarvices. ISDN, as used today, comes in two well-defined interface sandards. Basic Rate
Interface (BRI) and Primary Rate Interface (PRI). ISDN-PRI is a standard T-1 line offering
speeds of 1.544 Mbps. ISDN-BRI, while fagter than a traditiond andog phone wire, is not
consdered an advanced or high-speed service because it only operates at 144 Kbps (128
Kbps downstream).

DIGITAL SUBSCRIBER LINES (XDSL)'®

xDSL technology “is the second most widdly used broadband service”*® The most
common form of xDSL is asynchronous digital subscriber line (ADSL).**® ADSL is capable of
serving customers over the copper loop within 18,000 feet of the phone company’s centra
office or remote termind, which contain Digitd Subscriber Line Add/Drop Multiplexer
(DSLAM) equipment. Generally, ADSL only provides service a speeds in excess of 200
Kbps in the downstream path and is, therefore, considered only a high-speed service'®
“However, ADSL permits the customer to have both conventiond voice and high-speed data
caried over the same line Smultaneoudy because it segregates the high frequency data traffic
from the voice traffic.”*®” Consequently, the Internet connection is “dways on” and permits
simultaneous voice conversations without the need for a second phone line.*®®

163

xDSL is a generic name for a family of digital lines being provided by ILECs and CLECs
including: Asynchronous DSL (ADSL), High Data Rate DSL (HDSL), Symmetric DSL (SDSL), and Very High
Data Rate DSL (VDSL). See Appendix G of this Report for a more technical discussion of the variousxDSL
services.

184 Advanced Telecommunicationsin Rural America at 12.

1% Second Advanced Services Report at 1 36.

1% |d. at 136 and 38. Consequently, ADSL does not meet the FCC's definition of advanced service
and is, therefore, considered a high-speed offering.

%7 1d. at 1 36.

168 Id
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An example, of atypical XDSL network is observed below.
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XDSL Technologies and Characteristics

Data Rate
Type Description Downstream/ Distance Limit Application
Upstream
1.544 Mbps at
18,000 feet;
2.048 Mbps at
. for | W
ADSL Asymmetric 1.544 t0 6.1 Mbps downstream; | 16,000 feet; ;s;;orrno%t;n;t de;r;d vi;:o on
DSL 16 to 640 K bps upstream 6.312 Mbps at demanl 4 remotelL Al\,l accesS
12,000 feet; '
8.448 Mbps at
9,000 feet
ISDN Digitd 18000fecton | oM (OteISDNBRI
IDSL . . 128 Kbps ) service but data only (no voice
Subscriber Line 24 gauge wire .
on the sameline)
Consumer DSL | 1 Mbps downstream; less 18,000 feet on Spllltterles hgme and small
cbst from Rockwell upstream 24 gauge wire business service; similar to
P a9 DSL Lite
Glite | "Splitterless' | From 1.544 Mbpsto 6 Mbps, The standard ADSL; sacrifices
. ) . 18,000 feet on speed for not having to install a
(or DSL | DSL without depending on the subscribed ) . .
. R " . 24 gauge wire splitter at the user's home or
Lite) the "truck roll service .
business
1.544 Mbps duplex on two TL/E1 service between server
HDSL High bit-rate twisted-pair lines; 12,000 feet on and phone company or within
DSL 2.048 Mbps duplex on three 24 gauge wire acompany; WAN, LAN,
twisted-pair lines Server access
1.544 Mbps duplex (U.S. and Same as for HDSL but
. Canada); 2.048 Mbps (Europe) 12,000 feet on - .
SDSL Symmetric DSL . . . requiring only one line of
on asingleduplex line 24 gauge wire A )
twisted-pair
downstream and upstream
Rate-Adaptive | Adapted to the line, 640 Kbps
RADSL DSL from to 2.2 Mbps downstream; 272 Not provided Similar to ADSL
Westell Kbpsto 1.088 Mbps upstream
Unidirectional
UDSL DSL proposed Not known Not known Similar to HDSL
by a company
in Europe
4,500 feet at
12.9t0 52.8 Mbps downstream; | 12.96 Mbps;
. 1.5t0 2.3 Mbps upstream; 3,000 feet at ATM networks;
VDSL Very highD . .
S ery high DS 1.6 Mbpsto 2.3 Mbps 25.82 Mbps; Fiber to the Neighborhood
downstream 1,000 feet at
51.84 Mbps
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Cable Technology

Advanced or high-speed cable services are currently limited to cable modems.
CABLE MODEM

Currently, cable modems are the most common source of broadband connections for
resdentid users’® Cable modem service, while offered on the same basic network
architecture used to provide multi-channd video sarvice, typicdly requires significant equipment
upgrades and enhancements to support advanced services.™™ Until the recent demand to use
the cable network for high-speed Internet access, the cable network was designed for one-way,
andog transmissions. Cable modem Internet access is a shared access technology, meaning the
bandwidth is shared with other active users on the same node, whichwill result in areductionin
speed as the number of usersincreases!™

Under optima conditions, and using the best available technology, an upgraded system
can provide maximum downstream speeds of 27 Mbps and maximum upstream speeds of 10
Mbps.*”?> However, due to the shared nature of its architecture, cable speeds typicaly are
below 1.5 Mbps.'”® Therefore, a principle concern expressed by some is that cable's shared
architecture, limited capacity, and generd Internet congestion could cause transmisson geeds
to dip below the FCC defined parameters for advanced services.'™

The ggnificance of continuing to upgrade the cable network, and thereby dlowing cable
modems to compete in the advanced services market, is seen in the next generdion of
communication, information, and entertainment services™™  Not only will broadband access
continue to play a ggnificant role in Internet development, but the expansion of services such as
cable telephony, video conferencing, and video on demand that have been discussed in the
communication industry for close to ten years are much closer to residential deployment.*™

1 1d. at 196.

0 |d. at 1729.

1 HARRY NEWTON, NEWTON’STELECOM DICTIONARY 118-119 (1998).
12 Sacond Advanced Services Report at 1 33.

3 d.

Y 1d.at 133

> seott C. Cleland, Residential Broadband Outlook: Investment Implications of a Duopoly?,
PRECURSOR GROUP (Aug. 11, 2000).

176 Bill Michael, Cable Vol P, COMPUTER TELEPHONY.COM at 37 (Aug. 2000).
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Wireless Technologies

Wirdess technologies are another means for delivery for high-speed services to
resdentid, rurd, and otherwise under-served areas, and may increase competition in the “last
milg’ in the near future’”” For purposes of this Report, wirdess technologies include fixed
wirdess (including both MMDS and LMDS), cdlular, and broadband Persond
Communications Services (PCS). Wirdess technologies are important to rural Texans because
they have the potentid of cost effectively providing advanced services to sparsely populated

geographic aress.

Wireless Satellite ﬁ
Access EELAAS
\\W7,

&

L

T errestrial

[l

Source: lowa's Digital Divide Securing Advanced Telecommunications Services, Including High-speed,
Affordable Internet Access, For All Of lowa, Feb. 2000, lowa Utilities Board.

FIXED WIRELESS'"®

Fixed wirdess is a system, typicdly either MMDS or LMDS, that provides advanced
or high-speed services to customers by attaching to the cusomer’s premises a“ pizzabox” sized
radio transmitter/receiver (transcaiver) that communicates with provider’s centrad antenna Site.
By doing 0, the centra antenna Ste acts as the gateway into the public switched telephone
network and the Internet. In short, the radio signals serve as a substitute for the copper wire or
cable strand that connect customer's to the network in traditiona, wired technologies.

" Second Advanced Services Report at 1 42.

18 See Appendix | of this Report for adetailed discussion of Fixed Wireless technologies.
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MMDS

Origindly a video programming service, MMDS is now a high-gpeed, fixed wireless
system that can potentidly provide service in a 35-mile radius with downstream Internet speeds
from 750 Kbps to 11 Mbps.'® MMDS s larger service radius makes it idedl for deployment
“in rurd, under-served, and unserved areas, where the larger cdl sze substantialy reduces the
cost of providing service™® While, MMDS does not degrade in adverse weather conditions,
it does function best with direct line of sight between the transmitter and receiver.'®

MMDS is a low-bandwidth service that generaly operatesin the 2 GHz range. Asan
dternative to cable based televison, providers have reported that, in digita form, MMDS can
provide more than 100 channds. Used in this manner, the signd is received by an antenna on
the customer’s home, then sent through coaxia cable to a box atop the customer’s televison
set. From there, the box decodes and decompresses the digitd signd.

MODEL MMDSSYSTEM

1) Data query sentfrom computer
to MMDS modem
2) MMDS  modem  sends

request to small
ransceiver on  customer
premise

3)  Transceiver sends

request to MMDS base station

4) MMDS base staion connects
to telephone network and then
to the Internet

5) The data then returns back the
same path to the customer — at
128 Kbps up to 10 Mbpsback
the same path to the customer
—at 128 Kbps up to 10 Mbps

il

MULTH-DWELLING URIT

9 second Advanced Services Report at 1 51-52. See also |mplementation of Section 6002(b) of
the Omnibus Budget Reconciliation Act of 1993, Annual Report and Analysis of Competitive Market
Conditions with Respect to Commercial Mobile Services, Fifth Report, FCC No. 00-289 a E-8 (rel. Aug. 18,
2000) (Fifth Wireless Report).

%0 1d. at 752.

181 Id
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Recently, MMDS providers have shifted their focus to providing high-speed two-way
Internet access.™ As of 1999, those providers offering MMDS high-speed Internet access
had climbed to nine nationwide. In March 1999, Sprint and WorldCom each spent more than
$1 billion to acquire the MMDS licenses of severa other companies. Both companies currently
have trids of high-speed, two-way data services under way. Broad-scae commercidization of
MMDS by Sprint and WorldCom is expected by the end of 2000 and during 2001.'%
Including the two aforementioned companies, BellSouth and Nucentrix round out the mgor
MMDS spectrum holders.

The video programming service tha attaches to the MMDS spectrum obligates
providers to coordinate with education facilities in the Indructiond Televison Fixed Service
(ITFS) Band.™® Interestingly, severa decades ago, the federal government donated spectrum
rights to schools and universties to televise educationd programs.  In order to obtain this
gpectrum dlocation, a school needed to apply with the FCC, meet certain engineering
dandards, and demondrate that they would provide a least 20 hours of educationd
programming aweek. Upon receiving this high quaity and large quantity of MMDS spectrum,
schools are permitted to lease up to 95% of their unused spectrum capacity to private users.
Since this spectrum is ptentidly being underutilized by schools both the wirdess-cable and
wireless-phone industries are seeking to reclaim this portion of spectrum. Some suggest that, as
in 1983, the FCC may be tempted to reclaim this unused spectrum from schools*#

The few examples of MM DS deployment have provided encouraging results. The single
gtick architecture that most MMDS operators are using today may satisfy some of the FCC's
hopes for dosing the digita divide.™® The stick architecture is able to indiscriminatdly cover a
large percentage of residents within a given operaiond radius.

182 Request for Declaratory Ruling on the Use of Digital Modulation by Multipoint Distribution
Service and Instructional Television Fixed Service Stations, 11 FCC Red 18839 (1996); Amendment of Parts
21 and 74 to Enable Multipoint Distribution Service and Instructional Television Fixed Service Licensees
to Engage in Fixed Two-Way Transmissions Report and Order, 13 FCC Rcd 19112 (1998), Order on
Reconsideration, 14 FCC Rcd 12764 (1999).

183 Broadband Wireless Services, DAIN RAUSCHER WESSELSat 76-77 (Jun. 2000).

" )d. at 82.

8 Mark Wigfield, Schools' Spectrum Rights Promise a Bonanza, but Can They Cash In?, THE
WALL STREET JOURNAL (Sept. 6, 2000).

188 Nancy Gohring, Broadband Moves Wireless Ahead, SPECTRUM MAGAZINE (Feb. 15, 1999).
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The map below shows MMDS licenses held by WorldCom, Sprint, and Nucentrix in
Texas.

WorldCom, Sprint & Nucenirix MMDS PSAs /BT As

=

C) Werkdeom PSA
“F Warlecom BTA
O SprniPsa
o SprimeETA
L) Mucened: B5A
U5 Mowcomris BTA

LMDS

Locd Multi-point Didribution Sysem (LMDY) is a fixed wirdess system capable of
very high-gpeed transmissons, but its geographic range is much smdler than MMDS. A sngle
tower can provide service only in a 3-5 mile radius - Smilar to that of acelular phone. LMDS

generdly provides data rates up to 1.55 Mbps, a speed adequate to support a host of
multimedia applications.*®’

The most prevaent shortcoming of LMDS, since the upperband signas behave more
like light, isthat LMDS is essentidly aline of sght technology and is more sengtive to adverse
amospheric conditions'®  In addition, as with other wirdless services, LMDS tends to have a
deteriorating Signd in unfavorable weather conditions.*®°

187 Second Advanced Services Report at 1 50.

18 Fifth Wireless Report at E-17.
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Generd rollout of LMDS is in its very early stages. Whether LMDS will become as
common place as cable TV is ill uncdear. “It depends on how quickly the operators that won
that spectrum roll out service”*® Nevertheless, by early 1999, NEXTLINK Communications
(NEXTLINK) had become the largest holder of LMDS with its $695 acquisition of WNP
Communications. At this writing, NEXTLINK is deploying its LMDS network in mgor
markets across the country.™ Tdigent, Inc., NEXTLINK, and Winstar Communications
(Wingtar) are al operative in 24 GHz, 28 GHz (LMDS) and 39 GHz respectively. The three
companies are referred to as “anchor tenants’ of each frequency because they are the most
active providers of broadband services to date.

Listed in order of appearance, the mgor LMDS licensees are: NEXTLINK, Adephia
Business, Wingar, Eclipse, Actel, Cortelyou, ARNet, Telecorp, CoServ, Vanguard, ALTA,
U.S. West, HighSpeed, Blackwater, Touch America, BTA Association, PCTV Gold, LMDS
Lmtd, Command Connect, and ABSLMDS Venture.

CELLULAR AND MOBILE

Cdlular Mobile Telephone Sysems (CMTS) are usudly characterized by a low-
powered, duplex, radio/telephone that operates between 800 and 900 Mhz. This technology
actualy uses multiple transceiver Sites that are linked to a central computer for coordination.
The dtes or “cells,” named so for their honeycomb shape, cover a range of one to Sx or more
miles in each direction. Each cdl can accommodate up to 45 different voice channd
transcaivers.  Although the cells overlap one another, they operate at different frequencies in
order to avoid crosstalk.'*?

PERSONAL COMMUNICATIONS SERVICES (PCS)

Persond Communication Service (PCS) is a new, lower powered, higher-frequency
technology that is competitive, and, in some respects comparable, to cdlular. Instead of the
800-900 MHz range, PCS operates in the 1.5 to 1.8 GHz range. PCS phones are often less
expensve, digita, and with less range. Perhaps surprisingly, the shorter range has been an
advantage because artimeis actually chegper for the smdler cdl radius.

189 Sacond Advanced Services Report at 1 50.

1% Chris Stamper, Finally, High-Speed Surfing, (visited Oct. 2, 2000) <http://www.ABCNEWS.
go.com/sectionsg/tech/DailyNews/ glite981103.html>.

91 Broadband Wireless Services, DAIN RAUSCHER WESSELS at 77 (Jun. 2000).

92 HARRY NEWTON, NEWTON’STELECOM DICTIONARY 177 (1999).
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Broadband PCS services generally operate between 1850 and 1990 MHz.**® Growth
in this area has been subgtantid in the last year with subscribership of operators for whom public
information is available increased more than 100 percent to 14.5 million for this digital format.'**

Although cdlular and broadband PCS technicdly supports high-speed services, few
licensees are using spectrum in this manner.**> One of the few offerings using this spectrum for
advanced services is AT&T's Project Angdl which uses broadband PCS spectrum to reach
homes and small businessin the Dallas area™®

3G TECHNOLOGY

“3G technology promises Internet access with speeds up to 2 Mbps from a fixed
location, 384 Kbps at pedestrian speeds, and 144 Kbps at traveling speeds of 100 kilometers
per hour.”*" Planned 3G savices include video and audio streaming and location based
services that could notify individuals of services in an area they are visting.'*® Ultimady, 3G
capabilities may alow vendors to build handsets that work anywhere in the world.**®

UNLICENSED SPECTRUM

Smal wirdess companies may choose to provide high-speed Internet access by
transmitting in unlicensed bands, or spread spectrum.?®  This unlicsened spectrum is in the 2
GHz and 5 GHz spread spectrum bands and offers maximum downstream speeds in the 25
Mbps range®®* This spectrum “offers a low-cost means for smaller companies to enter the
wirdess high-speed market.”®* Because there is no licensing requirement, the potentia exists
for interference from other gpplications. Consequently, high-speed Internet services provided
over unlicensed spectrum may perform well in rurd areas were there is limited interference from

% 1d. at 28.

¥ 1d.

1% Second Advanced Services Report at 1 53.
¥ 1d.

97 Fifth Wireless Report at 37.

8 1d.

9 1d.

20 1d. at E-10.

2 d.

%2 Sacond Advanced Services Report at 1 55.
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competing applications.  However, due to power output limitations, the service cannot be
provided over awide area.

Satellite Technology

Traditiond satellite networks have been limited to specidized private very small gperture
tereminad (VSAT) networks, low bandwidth services, and direct to home (DTH) video.
However, new broadband sadlite sysems are offering service comparable to current
broadband wireline and wireless services.

Today, most current resdentid satdllite offerings are capable of providing peeds in
excess of 200 Kbps only in the downstream path with the upstream path provided by standard
dail-up telephone connection.”® However, severa satdllite providers have announced plansto
provide residential service with both downstream and upstream paths provided by satellite.*

Other Emerqging Technologies

USE OF POWER LINES®

It may soon be possible for consumers to access the Internet both faster and cheaper
through ordinary domestic eectricity lines. Two companies, Northern Telecom (Nortel) and
Norweb Communications (Norweb), said they had found the "holy grail” of telecommunications:
the ability to send vast amounts of data dong power lines without it being distorted by
interference.

Norweb intends to offer a commercid trid to 2,000 homes in the North West next
goring. The two companies contend that this service could offer an Internet connection 20 to 30
times faster than commonly available through today's telephone modems and that the cost would
be lower by up to 50 percent.

The system works by using ether fiber-optic or radio links to transmit data from the
Internet to loca dectricity sub-gations. The low-voltage part of the dectricity network then
becomes aloca area network. A smal box isingdled next to the eectricity meter in the home
to send and receive data. The box itsdf is connected by ordinary cable to persona computers,
which will need to be fitted with a specid card and software.

%3 Sacond Advanced Services Report at 1 56.

24 |d. at 156 and 7201; The companies that have announced two-way satellite service include
Hughes' Direct PC and Gilat Communications, who will provide “Gilat to Home" in partnership with
Microsoft.

%5 Snoddy, Raymond, Breakthrough will bring Internet on power lines (last modified Oct. 8,
1997) < http://www.peak.org/mailing-list/archive/tforum/msg00283.html>.
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This new technology enables data to be transmitted at rates of more than 1 Mbps by
using a patented technology to screen data from dectricd interference on the host power line.
Customers will require a computer card, which is comparable in cost to a conventiona 1SDN
terminal adapter, but offers 10 times the peak bandwidth.

All Fiber “Middle Mil€’ Transport

SYNCHRONOUS OPTICAL NETWORK (SONET)

When different networks communicate with each other they require complicated
multiplexing/demultiplexing and coding/decoding processes to convert a signa from one format
to another. The differences in digital Sgnd hierarchies, encoding techniques, and multiplexing
drategies increase the cost of communication between various localized networks. SONET
was developed to solve this problem by standardizing the rates and formats of transmisson.
SONET provides the flexibility needed to transport mainly digitd sgnals with different capacities
and to provide a standard design standard for manufacturers. SONET is afamily of fiber optic
transmission rates from 51.84 Mbps (OC-1/STS 1) to 13.27 gigabits (thousand million) per
second (Gbps).

VERY HIGH-SPEED BACKBONE NETWORK SERVICE (VBN OR VBNS)

VBN is a high-speed SONET fiber optic backbone network being developed by
Worldcom for the National Science Foundation (NSF). VBN will serve as the backbone
trangport network for Internet 2. Initiadly, VBN will run a a speed of 155 Mbps (OC -3);
ultimately, the network will operate at 2.4 Gbps (OC-48). The first deployment of VBN
connects NSF funded super computing centers (SCCs); Cornell Theory 6 Center, Nationa
Center for Atmospheric Research, Nationd Center for Supercomputing Applications, and
Pittsburgh Center. Also connected are the NSD-funded Network Access Points (NAPs) at
Hayward, CA; Chicago, IL; Pennsauken, NJ; and Wasington, DC.?® VBN will provide users
with a number of cutting edge services such as native IP multicast, high bandwidth throughput
with negligible loss, VPN sarvices, MPLS based traffic engineering, usage and performance
based dtatistics, web-based knowledge management, and 1Pv6